PATENT ABSTRACTS OF JAPAN 



(11 publication number: 2002-049054 
(43)Date of publication of application : 15.02.2002 



(51)lnt.CI. 


G02F 1/1345 




uutr 1/ 1 009 




G09F 9/00 




rnoc Q/m 
bllar a/oU 


(21)Application number: 2001-103501 


(71)Applicant : SEIKO EPSON CORP 


(22)Date of filing : 02.04.2001 


(72)Inventor : HANAKAWA MANABU 


HIUGASHOJI 


(30)Priority 




Priority number : 2000154695 Priority date : 


25.05.2000 Priority country : JP 


2000154696 


25.05.2000 JP 
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INSTRUMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To suppress wiring resistance for 
packaging low in a liquid crystal display device. 

SOLUTION: The liquid crystal display device is constructed by sticking 
substrates 200, 300 together via a sealant 1 1 0 leaving a specified gap in 
between and by enclosing a liquid crystal 160 in the gap. Among the 
substrates, a transparent common electrode 214 is formed on a 
confronted surface of the substrate 200 and on the other hand, a 
segment electrode 314 is formed on a confronted surface of the 
substrate 300. Among the electrodes, the common electrode 214 is 
connected to wiring 350 formed on the substrate 300 via conductive 
particles 114 mixed in the sealant 110. The wiring 350 is made of a 
laminated film of a transparent conductive film 354 composed of the 
same conductive layer as the segment electrode 314 and a low 
resistance conductive film 352 composed of chromium or the like which 
is a material with lower resistance than the low resistance conductive 
film 352 is formed staying away from the part to which the conductive 
particles 114 are connected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st transparent electrode which is liquid crystal equipment with which the 1st substrate 
and 2nd substrate countered, and have been arranged, and liquid crystal was enclosed with the gap of 
said 1st substrate and said 2nd substrate, and was prepared in said 1st substrate. It is liquid crystal 
equipment with which it has the flow material which connects the 1 st wiring prepared in said 2nd 
substrate, and said 1st transparent electrode and said 1st wiring, and said 1st wiring is characterized by 
including the low electric conduction film of resistance rather than the metallic-oxide film and said 
metallic-oxide film. 

[Claim 2] Said electric conduction film is liquid crystal equipment according to claim 1 characterized by 
avoiding a connection part with said flow material, and being formed. 

[Claim 3] It is liquid crystal equipment according to claim 1 which it is prepared in said 2nd substrate, 
and has further a driver IC for driving said liquid crystal, and said output side bump is connected to said 
1st wiring including the output side bump to whom said driver IC supplies a signal, and is characterized 
by for said electric conduction film avoiding a connection part with said driver IC, and forming it. 
[Claim 4] The 2nd wiring which is prepared in said 2nd substrate and contains the low electric 
conduction film of resistance rather than the metallic-oxide fHm and said metallic-oxide film. It is 
prepared in said 2nd substrate and has further a driver IC for driving said liquid crystal. Said driver IC 
The electric conduction film which said input-side bump is connected to said 2nd wiring, and is 
contained in said 2nd wiring is liquid crystal equipment according to claim 1 characterized by avoiding a 
connection part with said driver IC, and being formed including the input-side bump who inputs a signal. 
[Claim 5] The 1st overhang field which is prepared in the one-side side of said 2nd substrate, and does 
not overlap said 1 st substrate. It is in said 2nd substrate, and is prepared in the crossing said one-side 
and side side, and said 1st substrate has the 2nd overhang field not overlapping. Said driver IC It is liquid 
crystal equipment according to claim 4 characterized by being prepared in said 1st overhang field and 
preparing said 2nd wiring over the both sides of said 1st overhang field and the 2nd overhang field. 
[Claim 6] The electric conduction film which has further the external circuit substrate connected to said 
2nd wiring in said 2nd overhang field, and is contained in said 2nd wiring is liquid crystal equipment 
according to claim 5 characterized by avoiding a connection part with said external circuit substrate, 
and being formed. 

[Claim 7] Liquid crystal equipment according to claim 1 characterized by including the 2nd transparent 
electrode prepared in said 2nd substrate, and the driver IC connected to said 2nd transparent electrode. 
[Claim 8] The 2nd wiring which is prepared in said 2nd substrate and connected to said driver IC 
including the low electric conduction film of resistance rather than the metallic-oxide film and said 
metallic-oxide film. The 1st overhang field which is prepared in the one-side side of said 2nd substrate, 
and does not overlap said 1st substrate, It is in said 2nd substrate, and is prepared in the crossing said 
one-side and side side, and said 1st substrate has the 2nd overhang field not overlapping. Said driver IC 
It is liquid crystal equipment according to claim 7 characterized by being prepared in said 1st overhang 
field and preparing said 2nd wiring over the both sides of said 1st overhang field and the 2nd overhang 
field, including the input-side bump who inputs a signal from said 2nd wiring. 
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[Claim 9] The electric conduction film contained in said 2nd wiring is liquid crystal equipment according 
to claim 8 characterized by avoiding a connection part with said driver 1C. and being formed. 
[Claim 10] Electronic equipment characterized by having liquid crystal equipment according to claim 1. 
[Claim 11] The 1st transparent electrode which is liquid crystal equipment with which the 1st substrate 
and 2nd substrate countered, and have been arranged, and liquid crystal was enclosed with the gap of 
said 1st substrate and said 2nd substrate, and was prepared in said 1st substrate, The flow material 
which connects the 1 st wiring prepared in said 2nd substrate, and said 1 st transparent electrode and 
said 1 st wiring, It is prepared in the 2nd transparent electrode prepared in said 2nd substrate, and said 
2nd substrate, and has the 2nd wiring connected to said 2nd transparent electrode. At least one side of 
said 1st or 2nd wiring The metallic-oxide film. Liquid crystal equipment characterized by including the 
low electric conduction film of resistance rather than said metallic-oxide film. 

[Claim 12] Said output side bump is liquid crystal equipment according to claim 11 characterized by 
connecting with said 1st or 2nd wiring including the output side bump to whom it is prepared in said 2nd 
substrate, and has further a driver IC for driving said liquid crystal, and said driver IC supplies a signal. 
[Claim 13] said 1st [ the ] — reaching — the liquid crystal equipment according to claim 11 
characterized by having further the external circuit substrate which supplies a signal to the 2nd wiring, 
respectively. 

[Claim 14] It is liquid crystal equipment with which the 1st substrate and 2nd substrate countered, and 
have been arranged, and liquid crystal was enclosed with the gap of said 1st substrate and said 2nd 
substrate. The 1st overhang field which is prepared in the one-side side of said 2nd substrate, and does 
not overlap said 1 st substrate, The 2nd overhang field where it is in said 2nd substrate, and is prepared 
in the crossing said one-side and side side, and said 1st substrates do not overlap, It is liquid crystal 
equipment with which it has wiring prepared over the both sides of said 1st overhang field and the 2nd 
overhang field, and said wiring is characterized by including the low electric conduction film of resistance 
rather than the metallic-oxide film and said metallic-oxide film. 

[Claim 15] Two or more 1st transparent electrodes which are liquid crystal equipment with which the 1st 
substrate and 2nd substrate countered, and have been arranged, and liquid crystal was enclosed with 
the gap of said 1st substrate and said 2nd substrate, and were prepared in said 1st substrate, The 
conductive light-shielding film prepared with said 1st transparent electrode un-flowing between said 1st 
transparent electrode which adjoins each other. It is liquid crystal equipment which is formed in said 1st 
substrate, is equipped with wiring connected to said 1st transparent electrode, and is characterized by 
said wiring containing the same layer substantially with said 1st transparent electrode as substantially as 
the same layer and said light-shielding film. 

[Claim 16] Two or more 1st transparent electrodes which are liquid crystal equipment with which the 1st 
substrate and 2nd substrate countered, and have been arranged, and liquid crystal was enclosed with 
the gap of said 1st substrate and said 2nd substrate, and were prepared in said 1st substrate, The 
conductive light-shielding film prepared with said 1 st transparent electrode un-flowing between said 1st 
transparent electrode which adjoins each other, It has the flow material which connects wiring prepared 
in said 1st substrate, the 2nd transparent electrode prepared in said 2nd substrate, and said wiring and 
2nd transparent electrode. Said wiring Liquid crystal equipment characterized by including the same 
layer substantially with said 1st transparent electrode as substantially as the same layer and said light- 
shielding film. 

[Claim 17] The process which is the manufacture approach of liquid crystal equipment that the 1st 
substrate and 2nd substrate countered, and have been arranged and liquid crystal was enclosed with the 
gap of said 1st substrate and said 2nd substrate, and prepares the 1st transparent electrode in said 1st 
substrate, It is the manufacture approach of liquid crystal equipment that it has the flow material which 
connects the 1st wiring prepared in the 2nd substrate of the 1st above, and said 1st transparent 
electrode and said 1st wiring, and said 1st wiring is characterized by including the low electric 
conduction film of resistance rather than the metallic-oxide film and said metallic-oxide film. 
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[Claim 18] The process which is the manufacture approach of liquid crystal equipment that the 1st 
substrate and 2nd substrate countered, and were **(ed) and liquid crystal was enclosed with the gap of 
said 1st substrate and said 2nd substrate, and prepares two or more 1st transparent electrodes in said 
1st substrate, The process which prepares a conductive light-shielding film with said 1st transparent 
electrode un-flowing between said 1st transparent electrode which adjoins each other, The manufacture 
approach of the liquid crystal equipment characterized by having the process which prepares wiring 
connected to said 1st transparent electrode in said 1st substrate, and forming [ with said 1st 
transparent electrode ] said wiring including the same layer as substantially as the same layer and said 
light-shielding film substantially. 

[Claim 19] The process which is the manufacture approach of liquid crystal equipment that the 1st 
substrate and 2nd substrate countered, and have been arranged and liquid crystal was enclosed with the 
gap of said 1st substrate and said 2nd substrate, and prepares two or more 1st transparent electrodes 
in said 1st substrate, The process which prepares a conductive light-shielding film with said 1st 
transparent electrode un-flowing between said 1st transparent electrode which adjoins each other, The 
manufacture approach of the liquid crystal equipment characterized by having the process which 
connects wiring prepared in said 1st substrate, and the 2nd transparent electrode prepared in said 2nd 
substrate by flow material, and forming [ with said 1st transparent electrode ] said wiring including the 
same layer as substantially as the same layer and said light-shielding film substantially. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic equipment which used the liquid crystal 
equipment aiming at reduction of wiring resistance, its manufacture approach, and this liquid crystal 
equipment for the display. 
[0002] 

[Description of the Prior Art] As everyone knows, since it excels in weight, power consumption, etc. 
compared with the display which used CRT (cathode-ray tube), the liquid crystal display is widely used 
as a display of the electronic equipment by which portability is demanded especially. Although the liquid 
crystal display has the composition that liquid crystal was pinched by this gap, if a drive method divides 
roughly, it can be divided roughly into two types of the active-matrix mold which drives liquid crystal by 
the switching element, and the passive matrix mold which drives liquid crystal without using a switching 
element, while two substrates make an electrode forming face counter mutually generally here, maintain 
a fixed gap and are stuck. Furthermore, the former active-matrix mold can be classified into the mold 
which uses 3 terminal mold components, such as a thin film transistor (TFT:Thin Film Transistor), and 
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the mold using 2 terminal mold components, such as a thin-film diode (TFDiThin Film Diode), as a 
switching element. 

[0003] Here, in the mold which used the TFD component for the switching element among active-matrix 
molds, and a mere passive matrix mold, it becomes the configuration that the scanning line (common 
electrode) is formed in one substrate, and the data line (segment electrode) is formed in the substrate 
of another side, respectively. Therefore, in these molds, since it is necessary to join one FPC substrate 
at a time to two substrates, respectively, and to supply a scan signal (common signal) and a data signal 
(segment signal), respectively, problems, such as complication of a junction process and a raise in cost, 
are caused. Then, as the configuration which connects wiring formed in the substrate of another side, or 
an electrode to wiring with which while was formed in the substrate through flow material, i.e., a 
configuration which brings near all the wiring formed in the substrate of another side, or electrodes by 
one substrate, if it is in these molds, the technique which joins one FPC substrate only to concerned 
one substrate is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned technique, the ingredient 
as the transparent electrode for impressing an electrical potential difference to liquid crystal in 
concerned one substrate with the same wiring formed in one substrate is used. Here, although ITO 
(Indium Tin Oxide) is generally used for the ingredient of this kind of transparent electrode, the sheet 
resistivity of this transparence electrical conducting material is high as compared with a common metal. 
For this reason, when such a transparence electrical conducting material was used as connection wiring 
of those other than a viewing area, there was a problem that that resistance became high inevitably and 
had a bad influence on display grace. 

[0005] Especially, in recent years, in order to reduce the number of nodes of a liquid crystal panel and a 
FPC substrate, the driver IC for driving the scanning line (common electrode) and the data line (segment 
electrode) may be mounted in the glass substrate of a liquid crystal panel. In such a case, although it is 
necessary to supply various kinds of control signals and clock signals to the driver IC concerned, if the 
above-mentioned transparence electrical conducting material is used for wiring from a FPC substrate to 
the driver IC concerned, as a result of wiring resistance becoming high and the time constant's 
becoming large, wave slowdown, amplitude reduction, etc. occur and the problem that a margin of 
operation becomes narrow is also generated. 

[0006] The place which this invention was made in view of the situation mentioned above, and is made 
into the purpose is to offer the electronic equipment which used for the display the liquid crystal 
equipment which reduced the wiring resistance formed in a substrate, its manufacture approach, and 
this liquid crystal equipment. 
[0007] 

[Means for Solving the Problem] Then, the liquid crystal equipment concerning one gestalt of this 
invention The 1st transparent electrode which is liquid crystal equipment with which the 1st substrate 
and 2nd substrate countered, and have been arranged, and liquid crystal was enclosed with the gap of 
said 1st substrate and said 2nd substrate, and was prepared in said 1st substrate. It has the flow 
material which connects the 1st wiring prepared in said 2nd substrate, and said 1 st transparent 
electrode and said 1st wiring, and said 1st wiring is characterized by the configuration containing the low 
electric conduction film of resistance rather than the metallic-oxide film and said metallic-oxide film. 
According to this configuration, as compared with the case where it consists of one of independent 
layers chemically since it consists of cascade screens with the unstable electric conduction film 
chemically although the 1st wiring has resistance lower than the stable metallic-oxide film and this, the 
reduction in resistance and stabilization of wiring are attained. Although flow material consists of what 
covered metals, such as gold (A u), on the front face of non-conductive particles, such as a plastic, here, 
generally the metallic-oxide film of the adhesion with this covering metal is better. For this reason, as 
for said electric conduction film, in the above-mentioned configuration, it is desirable among the 1st 
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wiring to avoid a connection part with said flow material, and to be formed. Moreover, in the above- 
mentioned configuration, it is prepared in said 2nd substrate, and has further a driver IC for driving said 
liquid crystal, said output side bump is connected to said 1st wiring including the output side bump to 
whom said driver IC supplies a signal, and. as for said electric conduction film, it is also desirable to 
avoid a connection part with said driver IC. and to be formed. Thus, if the driver IC which drives liquid 
crystal is mounted in the 2nd substrate through the 1st wiring, flow material, and 1st transparent 
electrode, it will also become possible to reduce the number of nodes with the exterior. Moreover, 
although what distributed the conductive particle is used into a binder in case a driver IC is joined to 
wiring, this conductive particle consists of what covered metals, such as gold (Au). on the front face of 
non-conductive particles, such as a plastic, like the above-mentioned flow material. For this reason, if a 
connection part with a driver IC is avoided and the electric conduction film is formed, the metallic-oxide 
film and the clothing metal of flow material will contact, and adhesion will improve. 
[0008] In the above-mentioned configuration, it is prepared in said 2nd substrate. Moreover, the 
metallic-oxide film. It is prepared in the 2nd wiring which contains the low electric conduction film of 
resistance rather than said metallic-oxide film, and said 2nd substrate, and has further a driver IC for 
driving said liquid crystal. Said driver IC As for the electric conduction film which said input-side bump is 
connected to said 2nd wiring including the input-side bump who inputs a signal, and is contained in said 
2nd wiring, it is also desirable to avoid a connection part with said driver IC. and to be formed. If it 
carries out like this, low resistance-ization of wiring will be attained as compared with the case where it 
consists of one of independent layers chemically since it consists of cascade screens with the unstable 
electric conduction film chemically although the 2nd wiring has resistance lower than the stable 
metallic-oxide film and this. For this reason, since a signal is supplied to the driver IC which drives liquid 
crystal through the 2nd low-resisted wiring, the effect of a voltage drop etc. can be suppressed for a 
small fence. Moreover, in a connection part with a driver IC, if the electric conduction film of low 
resistance is avoided and it is made the metallic-oxide film, it will also become possible to raise 
adhesion with the clothing metal of flow material. 

[0009] Here with the liquid crystal equipment which has [ 2nd ] the 2nd wiring and IC driver in a 
substrate The 1st overhang field which is prepared in the one-side side of said 2nd substrate, and does 
not overlap said 1st substrate. It is in said 2nd substrate, and is prepared in the crossing said one-side 
and side side, and said 1st substrate has the 2nd overhang field not overlapping. Said driver IC It is 
prepared in said 1st overhang field, and said 2nd wiring has the desirable mode prepared over the both 
sides of said 1st overhang field and the 2nd overhang field. Furthermore, as for the electric conduction 
film which has further the external circuit substrate connected to said 2nd wiring in said 2nd overhang 
field, and is contained in said 2nd wiring, in this mode, it is desirable to avoid a connection part with said 
external circuit substrate, and to be formed. If it carries out like this, it will become possible to supply a 
signal to IC driver through the 2nd wiring formed into low resistance from an external circuit substrate. 
[0010] Moreover, in the above-mentioned configuration, it is also desirable that the 2nd transparent 
electrode prepared in said 2nd substrate and the driver IC connected to said 2nd transparent electrode 
are included. As for the 2nd transparent electrode, a signal will be supplied by the driver IC when it 
carries out like this. Here with the liquid crystal equipment which contains [ 2nd ] the 2nd transparent 
electrode and IC driver in a substrate The 2nd wiring which is prepared in said 2nd substrate and 
connected to said driver IC including the low electric conduction film of resistance rather than the 
metallic-oxide film and said metallic-oxide film. The 1st overhang field which is prepared in the one-side 
side of said 2nd substrate, and does not overlap said 1st substrate. It is in said 2nd substrate, and is 
prepared in the crossing said one-side and side side, and said 1st substrate has the 2nd overhang field 
not overlapping. Said driver IC It is prepared in said 1st overhang field, including the input-side bump 
who inputs a signal from said 2nd wiring, and said 2nd wiring has the desirable mode prepared over the 
both sides of said 1 st overhang field and the 2nd overhang field. In this mode, the reduction in 
resistance and stabilization of wiring are attained as compared with the case where it consists of one of 
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independent layers chemicaily since it consists of cascade screens with the unstable electric 
conduction film chemically although the 2nd wiring has resistance lower than the stable metallic-oxide 
film and this. For this reason, since a signal is supplied to a driver IC through the 2nd low-resisted wiring, 
the effect of a voltage drop etc. can be suppressed for a small fence. Furthermore, as for the electric 
conduction film contained in said 2nd wiring, in this mode, it is desirable to avoid a connection part with 
said driver IC, and to be formed. In a connection part with a driver IC, if the electric conduction film of 
low resistance is avoided and it is made the metallic-oxide film, it will also become possible to raise 
adhesion with the clothing metal of flow material. And since the electronic equipment in one gestalt of 
this invention is equipped with the above-mentioned liquid crystal equipment, as a result of reducing 
wiring resistance, it is prevented that have a bad influence on display grace, or the margin of a drive 
circuit of operation becomes narrow. 

[0011] On the other hand, the liquid crystal equipment concerning one gestalt of this invention The 1st 
transparent electrode which is liquid crystal equipment with which the 1 st substrate and 2nd substrate 
countered, and have been arranged, and liquid crystal was enclosed with the gap of said 1st substrate 
and said 2nd substrate, and was prepared in said 1st substrate, The flow material which connects the 
1st wiring prepared in said 2nd substrate, and said 1st transparent electrode and said 1st wiringi It is 
prepared in the 2nd transparent electrode prepared in said 2nd substrate, and said 2nd substrate, and 
has the 2nd wiring connected to said 2nd transparent electrode. At least one side of said 1st or 2nd 
wiring The metallic-oxide film. It is characterized by the configuration which contains the low electric 
conduction film of resistance rather than said metallic-oxide film. According to this configuration, since 
the 1st and 2nd wiring is brought [ both ] near by the 2nd substrate, it becomes easy to connect it with 
the exterior. Furthermore, as compared with the case where it consists of one of independent layers 
chemically since it consists of cascade screens with the unstable electric conduction film chemically 
although at least one side of the 1st or 2nd wiring has resistance lower than the stable metallic-oxide 
film and this, the reduction in resistance and stabilization of wiring are attained. In this configuration, it is 
desirable that said output side bump is connected to said 1st or 2nd wiring including the output side 
bump to whom it is prepared in said 2nd substrate, and has further a driver IC for driving said liquid 
crystal, and said driver IC supplies a signal. Thus, if the driver IC connected to the 1st or 2nd wiring is 
mounted in the 2nd substrate, it will also become possible to reduce the number of nodes with the 
exterior, moreover, this configuration — setting — said 1st [ the ] — reaching — it is also desirable to 
have further the external circuit substrate which supplies a signal to the 2nd wiring, respectively, if it 
carries out like this — said 1st [ the ] — reaching — since a signal is supplied to 2nd wiring from an * 
external circuit substrate, respectively, it becomes unnecessary to mount IC driver in the 2nd substrate 
[0012] Moreover, the liquid crystal equipment concerning one gestalt of this invention It is liquid crystal 
equipment with which the 1st substrate and 2nd substrate countered, and have been arranged, and liquid 
crystal was enclosed with the gap of said 1st substrate and said 2nd substrate. The 1st overhang field 
which is prepared in the one-side side of said 2nd substrate, and does not overlap said 1st substrate, 
The 2nd overhang field where it is in said 2nd substrate, and is prepared in the crossing said one-side 
and side side, and said 1st substrates do not overlap. It has wiring prepared over the both sides of said 
1st overhang field and the 2nd overhang field, and said wiring is characterized by the configuration 
containing the low electric conduction film of resistance rather than the metallic-oxide film and said 
metallic-oxide film. According to this configuration, even if wiring is the stable metallic-oxide film and 
the case where it is prepared by this over the both sides of the 1st and 2nd overhang fields since it 
consists of cascade screens with the low electric conduction film of resistance, chemically, low 
resistance-ization of wiring is attained. 

[0013] The liquid crystal equipment concerning one gestalt of this invention further again Two or more 
1st transparent electrodes which are liquid crystal equipment with which the 1st substrate and 2nd 
substrate countered, and have been arranged, and liquid crystal was enclosed with the gap of said 1st 
substrate and said 2nd substrate, and were prepared in said 1st substrate, The conductive light— 
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shielding film prepared with said 1st transparent electrode un-flowing between said 1st transparent 
electrode which adjoins each other, It is prepared in said 1st substrate, and has wiring connected to said 
1st transparent electrode, and said wiring is substantially characterized by the same layer, said light- 
shielding film, and the configuration that contains the same layer substantially with said 1st transparent 
electrode. With this configuration, it becomes possible to attain low resistance-ization of wiring, without 
adding a special process, since the layer used for a light-shielding film in the 1st substrate serves both 
as the conductive layer of low resistance among laminating wiring. 

[0014] On the other hand, the liquid crystal equipment concerning one gestalt of this invention Two or 
more 1st transparent electrodes which are liquid crystal equipment with which the 1st substrate and 
2nd substrate countered, and have been arranged, and liquid crystal was enclosed with the gap of said 
1st substrate and said 2nd substrate, and were prepared in said 1st substrate, The conductive light- 
shielding film prepared with said 1st transparent electrode un-flowing between said 1st transparent 
electrode which adjoins each other. It has the flow material which connects wiring prepared in said 1st 
substrate, the 2nd transparent electrode prepared in said 2nd substrate, and said wiring and 2nd 
transparent electrode, and said wiring is substantially characterized by the same layer, said light- 
shielding film, and the configuration that contains the same layer substantially with said 1st transparent 
electrode. With this configuration, it becomes possible to attain low resistance-ization of wiring, without 
adding a special process, since the layer used for a light-shielding film in the 1st substrate serves both 
as the conductive layer of low resistance among laminating wiring. Furthermore, the 2nd transparent 
electrode prepared in the 2nd substrate is connected to wiring prepared in the 1st substrate by flow 
material. For this reason, what is necessary is just to connect with the exterior to the 1st substrate. 
[0015] Moreover, the manufacture approach of the liquid crystal equipment concerning one gestalt of 
this invention The process which is the manufacture approach of liquid crystal equipment that the 1st 
substrate and 2nd substrate countered, and have been arranged and liquid crystal was enclosed with the 
gap of said 1st substrate and said 2nd substrate, and prepares the 1st transparent electrode in said 1st 
substrate, It has the flow material which connects the 1st wiring prepared in the 2nd substrate of the 
1st above, and said 1st transparent electrode and said 1st wiring, and suppose said 1st wiring that the 
low electric conduction film of resistance is included rather than the metallic-oxide film and said 
metallic-oxide film. As for the 1st wiring, according to this approach, as compared with the case where it 
consists of one of independent layers since it consists of cascade screens with the low electric 
conduction film of resistance/low resistance-ization of wiring is chemically attained rather than the 
stable metallic-oxide film and this. 

[0016] The manufacture approach of the liquid crystal equipment concerning one gestalt of this 
invention further again The process which is the manufacture approach of liquid crystal equipment that 
the 1st substrate and 2nd substrate countered, and were **(ed) and liquid crystal was enclosed with the 
gap of said 1st substrate and said 2nd substrate, and prepares two or more 1st transparent electrodes 
in said 1st substrate, The process which prepares a conductive light-shielding film with said 1st 
transparent electrode un-flowing between said 1 st transparent electrode which adjoins each other, It 
has the process which prepares wiring connected to said 1st transparent electrode in said 1st substrate, 
and suppose that said wiring is substantially formed including the same layer as substantially as the 
same layer and said light-shielding film with said 1st transparent electrode. By this approach, it becomes 
possible to attain low resistance-ization of wiring, without adding a special process, since the layer used 
for a light-shielding film in the 1st substrate serves both as the conductive layer of low resistance 
among laminating wiring. 

[0017] On the other hand, the manufacture approach of the liquid crystal equipment concerning one 
gestalt of this invention The process which is the manufacture approach of liquid crystal equipment that 
the 1st substrate and 2nd substrate countered, and have been arranged and liquid crystal was enclosed 
with the gap of said 1st substrate and said 2nd substrate, and prepares two or more 1st transparent 
electrodes in said 1st substrate, The process which prepares a conductive light-shielding film with said 
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1 st transparent electrode un-flowing between said 1 st transparent electrode which adjoins each other, 
It has the process which connects wiring prepared in said 1st substrate, and the 2nd transparent 
electrode prepared in said 2nd substrate by flow material, and suppose that said wiring js substantially 
formed including the same layer as substantially as the same layer and said light-shielding film with said 
1 st transparent electrode. What is necessary is just to become possible to attain low resistance-ization 
of wiring and to connect with the exterior to the 1st substrate further by this approach, without adding a 
special process. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0019] The <1st operation gestalt> The liquid crystal display concerning the 1st operation gestalt of this 
invention is explained first. This liquid crystal display is the thing of the half-transparency half reflective 
mold that it is making a back light turn on and functions as a transparency mold enough in a certain 
case when outdoor daylight is inadequate while outdoor daylight functions as a reflective mold. 
[0020] < whole configuration > Here. <A 

HREF=VTokujitu/tjitemdm.ipdl?N0000=239&N0500=1E.N/;>;?;6?:;///&N0001=710&N0552=9&N0553=000 
003" TARGET="tjitemdrw"> drawing 1 is the perspective view showing the configuration of the liquid 
crystal panel of this liquid crystal display. In addition, this drawing shows drawing by making a tooth- 
back side into a side front to the observer, in order to make the configuration of a liquid crystal panel 
intelligible. Moreover, drawing 2 is the fragmentary sectional view showing an observation side as a top 
about the configuration at the time of fracturing this liquid crystal panel along the direction of X. For this 
reason, drawing 1 and drawing 2 should care about the point that vertical relation becomes reverse 
mutually. 

[0021] As shown in these drawings, a liquid crystal panel 100 is located in the substrate 300 located in 
an observation side, and that tooth-back side, and it has the composition that the liquid crystal 1 60 of 
TN (Twisted Nematic) mold was enclosed with this gap while the substrate 200 somewhat smaller than 
the substrate 300 by the side of observation maintains a fixed gap and is stuck by the sealant 1 10 in 
which the conductive particle 114 which serves as a spacer was mixed. Here, although the sealant 110 
meets the inner circumference edge of a substrate 200 and is formed in one [ a gap or ] substrate, in 
order to enclose liquid crystal 1 60, the part is carrying out opening of it. For this reason, the closure of 
that opening part is carried out with the sealing agent 112 after enclosure of liquid crystal. 
[0022] Now, it is in the substrate 200 by the side of a tooth back (the 1st substrate), and while two or 
more common (scan) electrodes 214 are extended and formed in the direction of X (line), it is in the 
substrate 300 by the side of observation, and two or more segment (data) electrodes 314 are extended 
and formed in the direction of Y (train) at the opposed face with the substrate 200 by the side of a 
tooth back at the opposed face with the substrate 300 by the side of observation. Therefore, with this 
operation gestalt. in the field to which the common electrode 214 and the segment electrode 314 cross 
mutually, since an electrical potential difference is impressed to liquid crystal 1 60 by two electrodes, 
this crossover field will function as a sub pixel. 

[0023] Moreover, the driver IC 124 for driving the driver (drive circuit) IC 122 and the segment electrode 
314 for driving the common electrode 214 is mounted in the field equivalent to two sides which are in 
the opposed face of the substrate 300 by the side of observation (the 2nd substrate), and were jutted 
out of the substrate 200 by the side of a tooth back by the COG (Chip On Glass) technique so that it 
may mention later, respectively. Furthermore, the FPC (Flexible Printed Circuit) substrate 150 is joined 
by the outside of the field where a driver IC 1 24 is mounted between these two sides. 
[0024] Here, the common electrode 214 formed in the substrate 200 is connected to the end of the 
wiring (1 st wiring) 350 formed in the substrate 300 by the side of observation through the conductive 
particle 1 14 mixed in the sealant 1 1 0. On the other hand, the other end of wiring 350 is connected to 
the output side bump of a driver IC 122. That is. the driver IC 122 mounted in the substrate 300 by the 
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side of observation has composition which supplies a common signal to the common electrode 214 
formed in the substrate 200 by the side of a tooth back through the path of wiring 350, the conductive 
particle 114, and the common electrode 214. In addition, wiring (2nd wiring) 360 connects between the 
input-side bump of a driver IC 122, and the FPC substrate 150. 

[0025] On the other hand, the segment electrode 314 formed in the substrate 300 by the side of 
observation is pulled out besides a seal frame as it is, and is connected to the output side bump of a 
driver IC 124. That is, the driver IC 124 mounted in the substrate 300 has composition which supplies a 
segment signal to the segment electrode 314 similarly formed in the substrate 300 directly. Moreover, 
wiring (2nd wiring) 370 connects between the input-side bump of a driver IC 124, and the FPC substrate 
150. That is, the FPC substrate 150 has composition which supplies various kinds of signals including a 
power source to a driver 122 through wiring 370 at a driver 124 through wiring 360, respectively. 
[0026] In addition, although a polarizing plate 121, the phase contrast plate 123, etc. are formed in the 
tooth-back side (an observer side is the opposite side) of a substrate 200 while a polarizing plate 131 
and the phase contrast plate 133 are formed in a substrate 300 observation-side, as shown in a liquid 
crystal panel 100 in fact at drawing 2 , these illustration is omitted in drawing 1 . Moreover, although the 
back light for using as a transparency mold is prepared in the tooth-back side of a substrate 200 when 
there is little outdoor daylight, about this, illustration is omitted in drawing 1 and drawing 2 . 
[0027] The detail of a <viewing area>, next the viewing area in a liquid crystal panel 100 is explained. 
First, the detail of the substrate 300 by the side of observation is explained. As shown in drawing 2 , the 
phase contrast plate 133 and a polarizing plate 131 are stuck on the external surface of a substrate 300. 
On the other hand, the segment electrode 314 which becomes the inside of a substrate 300 from 
transparence electrical conducting materials, such as ITO, extends in the direction (it sets to drawing 
and is a space perpendicular direction) of Y, and two or more formation is carried out band-like. 
Furthermore, the orientation film 308 which consists of polyimide etc. is formed in the front face of the 
segment electrode 314. In addition, before sticking on this orientation film 308 with the substrate 200 by 
the side of a tooth back, rubbing processing is performed in the predetermined direction. In addition, 
since the orientation film 308 is unnecessary out of a viewing area, it is not prepared on its outside near 
the field of a sealant 110. 

[0028] Then, the substrate 200 by the side of a tooth back is explained. The phase contrast plate 123 
and a polarizing plate 121 are stuck on the external surface of a substrate 200. On the other hand, the 
dispersion resin layer 203 in which boom hoisting was formed is formed in the inside of a substrate 200. 
This dispersion resin layer 203 is formed by heat-treating the photoresist which carried out patterning 
to punctiform on the front face of a substrate 200 so that it may mention later, and softening the edge 
of the photoresist concerned. 

[0029] Next, the reflective film 204 which consists of reflexibility metals, such as aluminum and silver, is 
formed in the boom-hoisting side of the dispersion resin layer 203. Therefore, since the front face of the 
reflective film 204 is also rising and falling reflecting boom hoisting of the dispersion resin layer 203, the 
light which carried out incidence from the observation side will be moderately scattered about, in case it 
reflects with the reflective film 204. In addition, with this operation gestalt, since it functions also as a 
transparency mold, the opening 209 for making the light by the back light penetrate hits one sub pixel, 
for example, is prepared in the reflective film 204 two (R> drawing 3 3 reference). In addition, it is good 
also as a configuration which makes a part of incident light from a tooth-back side penetrate by making 
comparatively thin (20nm - 50nm) metaled thickness which has light reflex nature, such as aluminum, 
and forming it, without forming such opening 209. 

[0030] Furthermore, corresponding to the field where the common electrode 214 and the segment 
electrode 314 cross, red color filter 205R, color filter 205G [ green ], and blue color filter 205B are 
prepared in the front face of the reflective film 204 in the predetermined array, respectively. In addition, 
although color filters 205R, 205G, and 205B serve as a suitable stripe array (refer to drawing 3 ) for the 
display of a data system and constitute abbreviation square-like 1 pixel from this operation gestalt three 
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of the sub pixel of R (red), G (green), and B (blue), it is not the meaning which limits this invention to 

[0031] Next the flattening film 207 which consists of an insulating material is formed in the front face of 
the color filters 205R. 205G. and 205B of each color, and flattening of the level difference of the color 
filter concerned or the boom hoisting of reflective film 204 grade is carried out. And the common 
electrode 214 which becomes the field by which flattening was carried out with the flattening film 207 
from transparence electrical conducting materials, such as ITO. extends in the direction of X (it sets to 
drawing 2 and is a space longitudinal direction), and two or more formation is carried out band-like. And 
the orientation film 208 which consists of polyimide etc. is formed in the front face of the common 
electrode 214. In addition, before sticking on this orientation film 208 with the substrate 300 by the side 
of observation, rubbing processing is performed in the predetermined direction. Moreover, since the 
color filters 205R. 205G. and 205B. the flattening film 207. and the orientation film 208 of each color are 
unnecessary out of a viewing area, they are not prepared on its outside near the field of a sealant 110. 
[0032] With reference to others, drawing 3 . and drawing 4 . it explains near [ in wh.ch a sealant 1 10 is 
formed among liquid crystal panels 1 00 <near the sealant> next ] the field. [ drawing 2 ] Drawing 3 is a 
top view at the time of seeing through the detailed configuration of wiring [ / near / concerned / the 
field ] from an observation side to a tooth-back side here, and drawing 4 is the sectional view of the A- 
A First as shown in drawing 2 R> 2 and drawing 3 . the common electrode 214 in the substrate 200 by 
the side of a tooth back is installed to the field in which a sealant 1 10 is formed so that the 
transparence electric conduction film 354 which constitutes wiring 350 may counter the common 
electrode 214. if it is in the substrate 300 by the side of observation while being installed to the field in 
which a sealant 1 10 is formed. For this reason, into a sealant 110. when the spherical conductive 
particle 114 which served as the spacer is distributed at a suitable rate, the common electrode 214 and 
the transparence electric conduction film 354 will be electrically connected through the conductive 
particle 1 14 concerned. 

[0033] Here, as mentioned above, wiring 350 connects electrically between the common electrode 214 
and the output side bumps of a driver 1C 1 22 in the opposed face of the observation side substrate 300. 
and is constituted from a cascade screen of the low resistance electric conduction film 352 and the 
transparence electric conduction film 354 by the detail. Among these, the low resistance electric 
conduction film 352 consists of a conductive layer which consists of low electrical resistance materials 
(for example, chromium etc.) rather than the transparence electric conduction film 354. and the 
transparence electric conduction film 354 consists of the same conductive layer as the segment 
electrode 31 4. Here, as shown in drawing 4 . patterning of both low resistance electric conduction film 
352 and transparence electric conduction film 354 is mutually carried out to the abbreviation same 
configuration. However, in the field in which a sealant 1 1 0 is formed, as shown in drawing 2 or drawing 3 . 
only the transparence electric conduction film 354 is formed, without carrying out the laminating of the 
low resistance electric conduction film 352. That is. the low resistance electric conduction film 352 
avoids a junction field with the conductive particle 1 14 in a sealant 110. and is formed. In addition, in 
drawing 2 . for convenience actually a twist is also quite large, explanation is given, for this reason, the 
path of the conductive particle 114 seems to have prepared only one piece crosswise [ of a sealant 
110]. but in fact, as shown in drawing 3 . many conductive particles 114 arrange crosswise [ of a 

sealant 110]. • onn , 

[0034] It explains near the field where driver ICs 122 and 124 are mounted among the substrates 300 by 
the side of observation <near the mounting field of a driver IC. and the junction field of a FPC 
substrate>. and the field where the FPC substrate 150 is joined. Here, drawing 5 (a) is a sectional view 
shown centering on wiring near the field where a driver 122 and the FPC substrate 150 are joined, and 
drawing 5 (b) is a sectional view shown centering on wiring near the field where a driver 124 is joined. 
Furthermore drawing 6 is the top view at the time of seeing through the configuration of wiring in the 
mounting field of a driver IC 122 from a tooth-back side to an observation side, i.e.. the top view which 
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looked down at the component side in a driver IC, among these. In addition, although the wiring 350, 360, 
and 370 besides the segment electrode 314 is formed in the substrate 300 by the side of observation as 
mentioned above, here explains taking the case of the wiring 350 and 360 relevant to a driver IC 122. 
[0035] First, the wiring 350 even for the common electrode 214 to supply the common signal by the 
driver IC 122 consists of a cascade screen of the low resistance electric conduction film 352 and the 
transparence electric conduction film 354, as mentioned above, but as shown in drawing 6 , it serves as 
only the transparence electric conduction film 354 in the field in which a driver IC 122 is mounted, 
without forming the low resistance electric conduction film 352. If it puts in another way, the low 
resistance electric conduction film 352 avoids a part for a joint with a driver IC 122. and is formed. 
[0036] Moreover, the wiring 360 for supplying the various signals supplied from the FPC substrate 150 
to a driver IC 122 consists of a cascade screen of the low resistance electric conduction film 362 and 
the transparence electric conduction film 364 like wiring 350. Among these, the low resistance electric 
conduction film 362 consists of the same conductive layer as the low resistance electric conduction film 
352 in wiring 350, and the transparence electric conduction film 364 consists of the same conductive 
layer as the segment electrode 314 or the transparence electric conduction film 354. Here, as shown by 
the parenthesis sign of drawing 4 , patterning of both low resistance electric conduction film 362 and 
transparence electric conduction film 364 is mutually carried out to the abbreviation same configuration. 
However, in the field where a driver IC 122 is mounted among wiring 360, and the field in which the FPC 
substrate 150 is joined, it is only the transparence electric conduction film 364, without forming the low 
resistance electric conduction film 362, as shown in drawing 5 (a) and drawing 6 . If it puts in another 
way, the reflexibility electric conduction film 362 avoids a part for a joint with a part for a joint and the 
FPC substrate 150 with a driver IC 122, respectively, and is formed. 

[0037] COG mounting of the driver IC 122 is carried out as follows to such wiring 350 and 360, for 
example. First, although two or more electrodes are prepared in the periphery part at the whole surface 
of the driver IC 122 of a rectangular parallelepiped configuration, the bumps 129a and 129b who consist 
of gold (Au) etc. are beforehand formed in such each electrode separately. To and the field to which it is 
in the substrate 300 by the side of observation the 1st by making into an upside-down vertical relation 
shown in drawing 5 , and a driver IC 122 should be mounted The anisotropy electric conduction film of 
the shape of a sheet which made the binders 130, such as epoxy, distribute the conductive particle 134 
to homogeneity is laid. After pinching the anisotropy electric conduction film to the 2nd with the driver 
IC 122 and substrate 300 which turned the electrode forming face down and positioning [ 3rd ] a driver 
IC 122 to it, the anisotropy electric conduction film concerned is minded, and it pressurizes and heats at 
a substrate 300. 

[0038] Input-side bump 129b which inputs the signal from the FPC substrate 150 into the transparence 
electric conduction film 354 with which output side bump 129a which supplies a common signal among 
driver ICs 122 constitutes wiring 350 by this again will be electrically connected to the transparence 
electric conduction film 364 which constitutes wiring 360 through the conductive particle 134 in a binder 
130, respectively. Under the present circumstances, a binder 130 will serve as the sealing agent which 
protects the electrode forming face of a driver IC 122 from moisture, contamination, stress, etc. 
[0039] In addition, also about the wiring 370 for supplying the various signals supplied from the FPC 
substrate 150 to a driver IC 124, although explained taking the case of the wiring 350 and 360 relevant 
to a driver IC 122, as shown in the parenthesis sign and drawing 5 (b) of drawing 4 , it has the same 
composition as wiring 360 here. That is, wiring 370 consists of a cascade screen of the low resistance 
electric conduction film 372 and the transparence electric conduction film 374 like wiring 360, and 
consists of the conductive layer as the low resistance electric conduction film [ in / wiring 350 and 
360 ] 352 and 362 with the same low resistance electric conduction film 372, and the transparence 
electric conduction film 374 consists of the same conductive layer as the segment electrode 314 or the 
transparence electric conduction film 354 and 364. Here, as shown by the parenthesis sign of drawing 4 , 
patterning of both low resistance electric conduction film 372 and transparence electric conduction film 
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374 is mutually carried out to the abbreviation same configuration. However, in the field where a driver 
IC 124 is mounted among wiring 370. and the field in which the FPC substrate 150 is joined, it is only the 
transparence electric conduction film 374. without forming the low resistance electric conduction film 
372. as shown in the parenthesis sign of drawing 5 (a), and drawing 5 (b). If it puts in another way. the 
reflexibility electric conduction film 372 avoids a part for a joint with a part for a joint and the FPC 
substrate 150 with a driver IC 124. respectively, and is formed. 

[0040] And a driver IC 124 will be connected through the anisotropy electric conduction film like a driver 
IC 122 to such a segment electrode 314 and wiring 370. Moreover, when joining the FPC substrate 150 
to wiring 360 and 370. the anisotropy electric conduction film is used similarly. By this, in the FPC 
substrate 150. the wiring 154 formed in a base material 152 like polyimide will be electrically connected 
through the conductive particle 144 in a binder 140 to the transparence electric conduction film 364 
which constitutes wiring 360. and the transparence electric conduction film 374 which constitutes wiring 
370, respectively. 

[0041] A Manufacture process>. next the manufacture process of a liquid crystal display mentioned 
above are explained. First, the manufacture process of the substrate 300 by the side of observation is 
explained with reference to drawing 7 . In addition, suppose that it divides and explains to within the limit 
[ of a seal ] (viewing area), and a sealant centering on the segment electrode 314 and wiring 350 here. 
Moreover, as for the expedient top of explanation, and drawing 7 , drawing 2 and drawing 5 . and the 
vertical relation to the reverse sense have become. 

[0042] First, as shown in drawing 7 (a), all over [ metallic oxide / which has transparency, such as ITO. ] 
the inside of a substrate 300. the metal (for example, chromium) which is low resistance is deposited by 
sputtering etc.. and low resistance metal layer 352' is formed. Then, as shown in this drawing (b). 
patterning of low resistance metal layer 352* is carried out with a photolithography technique and an 
etching technique, and the low resistance electric conduction film 362 and 372 which constitutes the 
wiring 360 and 370 besides the low resistance electric conduction film 352 which constitutes wiring 350 
is formed. 

[0043] Next, as shown in this drawing (c). transparence conductive layer 314'. such as ITO. is formed 
using sputtering, the ion plating method, etc. Then, as shown in this drawing (d). patterning of 
transparence conductive layer 314' is carried out with a photolithography technique and an etching 
technique, and the transparence electric conduction film 354 is formed among the segment electrode 
314 and wiring 350. Under the present circumstances, patterning also of the transparence electric 
conduction film 362 and 372 which constitutes wiring 360 and 370 is carried out to coincidence, and it is 
formed in it. And after applying and printing a polyimide solution, for example, it calcinates, and as shown 
in this drawing (d). the orientation film 308 is formed. Then, rubbing processing is performed to the 
orientation film 308 concerned. 

[0044] Then, the manufacture process of the substrate 200 by the side of a tooth back is explained with- 
reference to drawing 8 and drawing 9 . First, as shown in drawing 8 (a), all over the inside of a substrate 
200. the photoresist of a negative mold is carried out spreading and BEKU. and resin layer 203" is 
formed. Next, negatives are exposed and developed to resin layer 203" using the photo mask which 
penetrates much light locally. By this, as shown in this drawing (b). the part (sensitization part) by which 
light was irradiated will be removed in within the limit [ seal ]. and much projection 203a will be formed. 
In addition, this projection 203a may be formed by removing the part by which light was not irradiated, 
while stiffening the part by which light was irradiated using the photoresist of a positive type. 
[0045] Next, as shown in this drawing (c). the substrate 200 with which projection 203a was formed is 
heat-treated more than the heat deflection temperature of a photoresist. By this heat-treatment, 
projection 203a is softened and a part for a corner is rounded off. The dispersion resin layer 203 which 
has thereby comparatively smooth irregularity is formed. In addition, according to the dispersion 
property for which the dispersion resin layer 203 is asked, the ingredients (viscosity, thickness, etc.) of 
resin layer 203", the configuration of projection 203a. a pitch, etc. are selected. 
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[0046] Furthermore, as shown in this drawing (d), reflecting layer 204". such as a silver alloy and 
aluminum, is formed by sputtering etc. Then, as shown in this drawing (e). patterning of reflecting layer 
204* is carried out using a photolithography technique and an etching technique, and the reflective film 
204 is formed. Opening 209 is also formed in coincidence in the case of this patterning. 
[0047] Then, after forming the resin layer colored either among R (red). G (green), and B (blue), 
patterning is carried out using a photolithography technique and an etching technique, and the color 
filter of 1 classification by color is formed. It forms by patterning with the same said of the color filter of 
other two colors. Thereby, as shown in drawing 9 (f). the color filters 205R, 205G. and 205B 
corresponding to each color of R. G. and B are formed on the reflective film 209 with which opening 209 
was formed, respectively, next, it is shown in this drawing (g) — as — resin ingredients, such as acrylic 
resin __ spreading — or — printing — the — and the flattening film (exaggerated coat) 207 is formed. 
About this flattening film 207. it forms so that color filters 205R. 205G. and 205B and each part, such as 
the reflective film 204. may be covered, and so that the field in which a sealant 1 10 is formed may not 
be started. 

[0048] Then, all over the inside of the substrate 200 with which the flattening film 207 was formed, 
sputtering, the ion plating method, etc. are used, transparence conductive layers, such as ITO. are 
formed, patterning of this transparence conductive layer is carried out with a photolithography technique 
and an etching technique after this, and the common electrode 214 is formed (refer to this drawing (h)). 
And after applying and printing a polyimide solution, for example, it calcinates, and as shown in this 
drawing (i). the orientation film 208 is formed. Then, rubbing processing is performed to the orientation 
film 208 concerned. 

[0049] Although illustration is omitted about subsequent manufacture processes, similarly, the substrate 
200 by the side of the tooth back which performed rubbing processing to the orientation film 208. and 
the substrate 300 by the side of the observation which performed rubbing processing to the orientation 
film 308 are changed into lamination, next the condition near a vacuum for the conductive particle 114 
by the sealant 1 1 0 distributed appropriately, and liquid crystal 1 60 is dropped at the opening part of a 
sealant 110. And after making liquid crystal 160 permeate within the seal limit by returning to ordinary 
pressure, the opening part concerned is closed with a sealing agent 112. Then, as mentioned above, it 
becomes the liquid crystal panel 100 as shown in drawing 1 by mounting driver ICs 122 and 124 and the 
FPC substrate 1 50. 

[0050] The display action of the liquid crystal display concerning such <a display action etc. and 
configurations> next is explained briefly. First, while the driver IC 122 mentioned above impresses a 
selection electrical potential difference in predetermined sequence for every horizontal scanning period 
to each of the common electrode 21 4. a driver IC 1 24 supplies the segment signal according to the 
contents of a display for the sub pixel of one line located in the common electrode 214 with which the 
selection electrical potential difference was impressed through the corresponding segment electrode 
31 4. respectively. Under the present circumstances, according to the electrical-potential-difference 
difference impressed with the common electrode 214 and the segment electrode 314. the orientation 
condition of the liquid crystal 160 in the field concerned is controlled for every sub pixel. 
[0051] the outdoor daylight from an observation side passes through a polarizing plate 131 and the 
phase contrast plate 1 33 in drawing 2 here — it is — a predetermined polarization condition — 
becoming — further — substrate 300-> by the side of observation — the reflective film 204 is reached 
through the path of the segment electrode 314 -> liquid crystal 160 -> common electrode 214 -> color 
filter 205, it reflects here, and the path which came now is followed conversely. Therefore, in a reflective 
mold, when the orientation condition of liquid crystal 1 60 changes with the electrical-potential- 
difference differences impressed between the common electrode 214 and the segment electrode 314. 
the amount of the light which passes a polarizing plate 131 and is finally checked by looking by the 
observer will be controlled for every sub pixel after reflection by the reflective film 204 among outdoor 
daylight. 
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[0052] on the other hand, when the back light (illustration abbreviation) located in the tooth-back side of 
a substrate 200 is made to turn on, the light concerned passes through a polarizing plate 121 and the 
phase contrast plate 1 23 — it is — a predetermined polarization condition — becoming — further 
tooth-back side substrate 200 -> opening 209 -> color filter 205-> — common — outgoing radiation is 
carried out to an observation side through the path of the substrate 300 -> polarizing plate 131 an 
electrode 214 -> liquid crystal 160 -> segment electrode 314 -> observation side. Therefore, also in a 
transparency mold, when the orientation condition of liquid crystal 160 changes with the electrical- 
potential-difference differences impressed between the common electrode 214 and the segment 
electrode 314, the amount of the light which passes a polarizing plate 131 among the light which 
penetrated opening 209, and is finally checked by looking by the observer will be controlled for every sub 
pixel. 

[0053] Thus, if outdoor daylight is weak, since it will become a reflective mold if outdoor daylight is 
enough according to the liquid crystal display by this operation gestalt, and it will mainly become a 
transparency mold by making a back light turn on, any display of a mold will be possible. On the other 
hand, since wiring 350, 360, and 370 has composition by which the laminating was carried out to the 
transparence electric conduction film 354, 364. and 374 and the low resistance electric conduction film 
352, 362, and 372 which consists of a conductive layer of low resistance rather than it, respectively, 
respectively, low resistance-ization is attained as compared with the case where it consists of a 
monolayer of the transparence electric conduction film, or a monolayer of the low resistance electric 
conduction film. Since power-source Rhine of the driver IC 122 which supplies a common signal is 
included in the wiring 360 until it results [ from the FPC substrate 150 ] in the input-side bump of a 
driver IC 122 especially, a comparatively high electrical potential difference is impressed and, moreover, 
the wiring distance is long as compared with wiring 370. It becomes impossible for this reason, to 
disregard the effect according that wiring 360 is high resistance to a voltage drop. On the other hand, in 
the wiring 360 in this operation gestalt, since low resistance-ization is attained by the laminating, the 
effect of a voltage drop decreases. 

[0054] Moreover, in this operation gestalt, the common electrode 214 prepared in the substrate 200 by 
the side of a tooth back is connected to the output side of the driver IC 122 mounted in the substrate 
300 by the side of observation through the conductive particle 114 and wiring 350. For this reason, with 
this operation gestalt. in spite of being a passive matrix mold, junction to the FPC substrate 150 can be 
managed with one place of one side. For this reason, simplification of a mounting process will be attained. 
[0055] On the other hand, in the field which will be included in a sealant 1 1 0 among wiring 350, and the 
field in which a driver IC 122 is mounted, it is only the transparence electric conduction film 354, without 
forming the low resistance electric conduction film 352. Moreover, in the field where a driver IC 122 is 
mounted among wiring 360, and the field in which the FPC substrate 150 is joined, it is only the 
transparence electric conduction film 364, and has become only the transparence electric conduction 
film 374 similarly in the field where a driver IC 124 is mounted among wiring 370, and the field in which 
the FPC substrate 150 is joined, without forming the low resistance electric conduction film 372. without 
forming the low resistance electric conduction film 362. 

[0056] Although the conductive particle 1 14 by which this is mixed in a sealant 110, and the conductive 
particles 134 and 144 distributed by binders 130 and 140 cover metals, such as gold (Au), on the front 
face of non-conductive particles, such as a plastic, the adhesion with this covering metal is because it 
is better for the low resistance electric conduction film not to exist in a lower layer rather than the low 
resistance electric conduction film again in the transparence electric conduction film. That is, although 
the configuration which carries out the laminating of the transparence electric conduction film and the 
low resistance electric conduction film will be desirable if priority is given to low resistance-ization of 
wiring, with such a configuration, possibility that a faulty connection will occur in the pasting process of 
substrates, the mounting process of a driver IC. and the junction process of a FPC substrate increases. 
Then, with this operation gestalt, it is considering only as the transparence electric conduction film at 
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the pa'rt which a conductive particle connects, without preparing the low resistance electric conduction 
film. 

[0057] Moreover, although the configuration using the reflective film itself as an electrode will also be 
considered if it says from a viewpoint of simplification of a configuration, such a configuration is not 
adopted for the following reasons with this operation gestalt. That is. although transparence electrical 
conducting materials, such as ITO. are used for it since transparency is required of the electrode formed 
in the substrate by the side of observation, it is because a polar bias will occur by pinching liquid crystal 
with a dissimilar metal if it is made the configuration using the reflexibility metal which serves as the 
reflective film to one electrode. For this reason, with this operation gestalt. without using a reflecting 
layer as a common electrode, patterning of the transparency electrical conducting materials, such as the 
same ITO as the segment electrode 314. is carried out. and they are used as a common electrode 214. 
[0058] <Application> Although considered as the configuration which drives the common electrode 214 
by the driver IC 122. and drives the segment electrode 314 by the driver IC 124. respectively with the 
1st operation gestalt mentioned above, this invention can apply both also to the type formed into 1 chip, 
as it is not restricted to this, for example, is shown in drawing 10 . In the point which the common 
electrode 214 of one side to a lower half is pulled out for the common electrode 214 of an upper half 
from the other side, respectively although it is as common as the 1st operation gestalt in the point 
which two or more common electrodes 214 extend in the direction of X in the substrate 200 by the side 
of a tooth back in the liquid crystal display shown in this drawing, and is formed, and is connected to the 
driver IC 126. it is different from the 1st operation gestalt. Here, a driver IC 126 forms the driver ICs 
122 and 124 in the 1st operation gestalt into 1 chip. and. for this reason, the segment electrode 314 is 
also connected. And the FPC substrate 150 will supply the signal for controlling a driver IC 126 etc. 
through wiring 360 (370) from an external circuit (illustration abbreviation). In addition, in the liquid 
crystal display shown in drawing 10 . if there are few numbers of the common electrode 214. it is good 
also as a configuration which pulls out the common electrode 214 concerned only from single-sided one 
side. 

[0059] Moreover, as shown in drawing 1 1 . a driver IC is applicable also to the type which is not mounted 
in a liquid crystal panel 100. That is. in the liquid crystal display shown in this drawing, the driver IC 126 
is mounted in the FPC substrate 150 by techniques, such as a flip chip. In addition, while carrying out 
bonding of the driver IC 126 by the inner lead using a TAB (Tape Automated Bonding) technique, a liquid 
crystal panel 100 is good also as a configuration joined by the outer lead. However, with such a 
configuration, the number of nodes with the FPC substrate 150 will increase as the number of pixels 
increases. In the 1st operation gestalt. it is good respectively in the low resistance electric conduction 
film 352, 362, and 372 further again also as a configuration of the transparence electric conduction film 
354, 364, and 374 which carries out the laminating of both for the transparence electric conduction film 
354 as a lower layer of the low resistance electric conduction film 352 as this invention is not restricted 
to this but it is shown in drawing 12 although the laminating of both was carried out as a lower layer. 
Low resistance-ization of wiring resistance is attained also in such a configuration. 
[0060] Although it considered as the passive matrix mold which drives liquid crystal without using a 
switching element if it added and was in the 1 st operation gestalt, it is good also as a configuration 
which prepares a TFD (Thin Film Diode: thin-film diode) component in every sub pixel (or pixel), and is 
driven by these. For example, when using a TFD component, the viewing area of the substrate 300 by 
the side of observation serves as a configuration as shown in drawing 1 3 . That is. while the rectangle- 
like pixel electrode 334 arranges more than one in the shape of a matrix instead of the segment 
electrode 314. each of the pixel electrode 334 for one train serves as a configuration connected to one 
data-line 314b through the TFD component 320, respectively, here, since the TFD component 320 is 
formed from the 2nd metal membrane 326 of 324/of insulator layers which comes to anodize the 1st 
metal membrane 322/this 1st metal membrane 322. in view of a substrate 300 side and serves as 
sandwich structure of a metal / insulator / metal, that current-voltage characteristic becomes nonlinear 
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over positive/negative both directions. Moreover, each of the common electrode 214 formed in the 
substrate 200 by the side of a tooth back serves as a configuration which counters in each line of the 
pixel electrode 334 arranged in the shape of a matrix in this case. In such a configuration, since the 2nd 
metal 326 can be formed in the same layer as the low resistance electric conduction film 352, 362, and 
372 in an operation gestalt, simplification of the part and a manufacture process can be attained. 
[0061] Furthermore, although considered as the liquid crystal display of a half-transparency half 
reflective mold with the 2nd operation gestalt, it is good also as a mere reflective mold, without forming 
opening 209. When considering as a reflective mold, it may replace with a back light and the front light 
which irradiates light from an observation side if needed may be prepared. Moreover, although the flow 
with the common electrode 214 and wiring 350 was considered as the configuration aimed at by the 
conductive particle 114 mixed in the sealant 110 with the operation gestalt, it is good also as a 
configuration which aims at a flow in the field separately prepared outside the limit of a sealant 1 10. On 
the other hand, since the common electrode 214 and the segment electrode 314 have a relative relation 
mutually, while they form a common electrode in the substrate 300 by the side of observation, they are 
good for the substrate 200 by the side of a tooth back also as a configuration in which the segment 
electrode was formed. With this configuration, the segment electrode formed in the substrate 200 by the 
side of a tooth back will be connected with the wiring 350 formed in the substrate 300 by the side of 
observation through the conductive particle 114 in a sealant 110. 

[0062] The <2nd operation gestalt> With the 1st operation gestalt mentioned above, it was prepared 
about wiring 350, 360, and 370 at the substrate 300 by the side of observation for writing driver ICs 122 
and 124 as the configuration mounted in the substrate 300 by the side of observation, and this invention 
is not restricted to this, but also when preparing a driver IC and wiring in a tooth-back side, it can be 
applied. The 2nd operation gestalt which is there, next prepared a driver IC and wiring in the substrate 
by the side of a tooth back will be explained. 

[0063] Drawing 14 is the perspective view showing the whole liquid crystal panel configuration 
concerning the 2nd operation gestalt. As shown in this drawing, although the liquid crystal panel 100 
concerning the 2nd operation gestalt is completely the same as that of the 1 st operation gestalt (refer 
to drawing 1 ) in appearance, it becomes completely the opposite [ an observation side and tooth-back 
side ]. That is, in the liquid crystal panel 100 concerning the 2nd operation gestalt, a tooth-back side 
serves as a substrate (the 1st substrate) 300, and an observation side is set to 200 of a substrate (the 
2nd substrate). 

[0064] As shown in drawing 1 6 which shows drawing 15 which shows the fragmentary sectional view at 
the time of fracturing this liquid crystal panel along the direction of X to a detail, and the fragmentary 
sectional view which fractured this liquid crystal panel along the direction of Y It is in the substrate 200 
by the side of observation. To an opposed face with the substrate 300 by the side of a tooth back While 
two or more common electrodes 214 are extended and formed in the direction of X (line), it is in the 
substrate 300 by the side of a tooth back, and two or more segment electrodes 314 are extended and 
formed in the direction of Y (train) at the opposed face with the observation side substrate 200. 
Moreover, the driver IC chip 124 for driving the driver IC 1 22 and the segment electrode 314 for driving 
the common electrode 214 is mounted in two sides which are in the substrate 300 by the side of a tooth 
back, and were jutted out of the substrate 200 by the side of observation by the COG technique like the 
1st operation gestalt, respectively, and the FPC substrate 150 is further joined by the outside of the 
field where the driver IC chip 124 is mounted between these two sides. 

[0065] Here, in the 2nd operation gestalt, the common electrode 214 formed in the substrate 200 by the 
side of observation is connected to the end of the wiring 350 formed in the substrate 300 by the side of 
a tooth back through the conductive particle 1 1 4 mixed in the sealant 1 1 0. On the other hand, the other 
end of wiring 350 is connected to the output side bump of a driver IC 122. In addition, the input-side 
bump of the driver IC chip 122 is taken about with the wiring 360 formed in the substrate 300 from the 
FPC substrate 150 (a part for a joint). On the other hand, the segment electrode 314 formed in the 
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substrate 300 by the side of a tooth back is connected to the output side bump of a driver IC 124 as it 
is. Here, the low resistance electric conduction film 312 is formed in the lower layer of the part which 
will result by just before the output side bump of a driver IC 124 from outside the limit [ of a sealant 
110] among the segment electrodes 314. and it has become wiring 310 at it (refer to drawing 14 and 
draw i ng 1 6 ). In addition, the input-side bump of the driver IC chip 124 is taken about with the wiring 370 
formed in the substrate 300 from the FPC substrate 150 (a part for a joint). 

[0066] The detail of a <viewing area>. next the viewing area in the liquid crystal panel 100 concerning 
the 2nd operation gestalt is explained. First, the detail of the substrate 200 by the side of observation is 
explained. As shown in drawing 15 or drawing 16 . the phase contrast plate 133 and a polarizing plate 
131 are stuck on the external surface of a substrate 200. On the other hand, the common electrode 214 
which becomes the inside of a substrate 200 from transparence electrical conducting materials, such as 
ITO, extends in the direction of X (in drawing 15 R> 5. it sets to a space longitudinal direction and 
drawing 16 . and is a space perpendicular direction), and two or more formation is carried out band-like. 
Furthermore, the orientation film 208 which consists of polyimide etc. is formed in the front face of the 
common electrode 214 or a substrate 200. In addition, since the orientation film 208 is unnecessary out 
of a viewing area, it is not prepared on its outside near the field of a sealant 110. 
[0067] Then, the substrate 300 by the side of a tooth back is explained. The phase contrast plate 123 
and a polarizing plate 121 are stuck on the external surface of a substrate 300. On the other hand, the 
dispersion resin layer 303 which has boom hoisting is formed in the inside of a substrate 300. This 
dispersion resin layer 303 is the same as the dispersion resin layer 203 in the 1st operation gestalt. and 
the reflective film 304 is further formed in that boom-hoisting side. Therefore, since the front face of 
the reflective film 304 will also have boom hoisting reflecting boom hoisting of the dispersion resin layer 
303, the light which carried out incidence from the observation side will be moderately scattered about, 
in case it reflects with the reflective film 304. Moreover, patterning of this reflective film 304 is carried 
out to abbreviation same width of face so that reflexibility metal membranes, such as aluminum and 
silver, may be seen superficially and it may lap with the segment electrode 314. For this reason, segment 
electrode 314 comrades which adjoin each other have composition which cannot carry out capacity 
coupling easily through the reflective film 304. Furthermore, since the liquid crystal display concerning 
this operation gestalt functions also as a transparency mold, two openings 309 per sub pixel for making 
the light by the back light penetrate in the case of the patterning are formed in the reflective film 304 
(refer to drawing 17 ). 

[0068] Then, in the front face of the reflective film 304, corresponding to the field where the common 
electrode 214 and the segment electrode 314 cross, red color filter 305R. color filter 305G [ green ]. and 
blue color filter 305B are formed in a stripe array, and constitute abbreviation square-like 1 pixel from 
three of the sub pixel of R (red). G (green), and B (blue). In addition, the point which is not the meaning 
which limits this invention to this is the same as the 1st operation gestalt. On the other hand, the light- 
shielding film 302 which carried out patterning of the protection-from-light nature metal layers, such as 
chromium, is formed, and the color mixture between sub pixels is prevented, and also it is functioning on 
the boundary in these color filters 305R. 305G. and 305B. and the periphery edge which divides a viewing 
area as a frame which specifies a viewing area. 

[0069] Next, the flattening film 307 which consists of an insulating material is formed in the color filters 
305R. 305G, and 305B of each color, or the front face of a light-shielding film 302. and flattening of the 
boom hoisting of the color filter, a light-shielding film. etc. concerned is carried out. And the segment 
electrode 314 which becomes the field by which flattening was carried out with the flattening film 307 
from transparence electrical conducting materials, such as ITO. extends in the direction (in drawing 15 . 
it sets to a space perpendicular direction and drawing 16 . and is a space longitudinal direction) of Y. and 
two or more formation is carried out band-like. And the orientation film 308 which consists of polyimide 
etc. is formed in the front face of the segment electrode 314 or the flattening film 307. In addition, since 
the orientation film 308 and its lower layer flattening film 307 grade are unnecessary out of a viewing 
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area, they are not prepared on its outside near the field of a sealant 1 10. 

[0070] If it is in the liquid crystal panel 100 concerning the 2nd operation gestalt as **** of <near the 
mounting field of a driver IC near the sealant and the junction field of a FPC substrate> was done, unlike 
the 1st operation gestalt. a substrate 200 is located in an observation side and a substrate 300 is 
located in a tooth-back side. For this reason, about the flat-surface configuration which saw through 
near [ in which a sealant 1 10 is formed among the liquid crystal panels 100 concerning the 2nd operation 
gestalt ] the field from the observation side, as shown in drawing 1 7 . the vertical relation between the 
common electrode 214 and the segment electrode 314 turns into reversed relation as compared with 
the 1st operation gestalt (refer to drawing 3 ). In addition, the sectional view of the A-A* line in drawing 
17 is that from which an observation side and tooth-back side becomes opposite mutually (the direction 
of z becomes reverse), and becomes as the axis of coordinates shown with the parenthesis document of 
drawing 4 . Moreover, when an observation side is seen as facing up. the sense of the component side in 
drivers 122 and 124 also becomes opposite as compared with the 1st operation gestalt (refer to drawing 
5 ). For this reason, the top view at the time of seeing through the configuration of wiring in the 
mounting field of a driver IC 122 from an observation side to a tooth-back side. i.e.. the top view which 
looked down at the component side in a driver IC. is as the axis of coordinates shown with the 
parenthesis document of drawing 6 . and this shows what an observation side and tooth-back side 
becomes mutually opposite (the direction of z becomes reverse). 

[0071] Although the configuration about the wiring 350, 360. and 370 in the 2nd operation gestalt is 
completely the same as that of the 1st operation gestalt, since it is prepared in a tooth-back side, the 
1st operation gestalt will have vertical relation visible [ therefore. ] to the reverse sense when an 
observation side is made into facing up. That is. wiring 350. 360. and 370 carries out the laminating of 
the low resistance electric conduction film 352. 362. and 372 and the transparence electric conduction 
film 354. 364, and 374 which consists of the same layer as the segment electrode 314 like the 1st 
operation gestalt. respectively. However, in the 2nd operation gestalt, the low resistance electric 
conduction film 352. 362, and 372 consists of same layers as the light-shielding film 302 mentioned 
above. That is. with this operation gestalt. patterning of the protection-from-light nature metal layers, 
such as chromium, will be carried out. and a light-shielding film 302 and the low resistance electric 
conduction film 352, 362. and 372 will be formed. It is there, next the manufacture process of such a 
substrate 300 will be explained centering on the substrate 300 by the side of a tooth back. 
[0072] It considers as the thing of Manufacture process> explanation divided and explained outside 
within the limit [ of a seal ] (viewing area), a sealant, and the seal limit centering on the segment 
electrode 314 and wiring 350 for convenience. First, as shown in drawing 1 9 (a), all over the inside of a 
substrate 300. the photoresist of a negative mold is carried out spreading and BEKU. and resin layer 
303" is formed. Next, negatives are exposed and developed to resin layer 303" using the photo mask 
which penetrates much light locally. By this, as shown in this drawing (b). the part (sensitization part) by 
which light was irradiated will be removed in within the limit [ seal ]. and much projection 303a will be 
formed. In addition, this projection 303a may be formed by removing the part by which light was not 
irradiated, while stiffening the part by which light was irradiated using the photoresist of a positive type. 
[0073] Next, as shown in this drawing (c). the substrate 300 with which projection 303a was formed is 
heat-treated more than the heat deflection temperature of a photoresist. By this heat-treatment, 
projection 303a is softened and a part for a corner is rounded off. The dispersion resin layer 303 which 
has thereby comparatively smooth irregularity is formed. In addition, according to the dispersion 
property for which the dispersion resin layer 303 is asked, the ingredients (viscosity, thickness, etc.) of 
resin layer 303". the configuration of projection 303a. a pitch, etc. are selected. 
[0074] Furthermore, as shown in this drawing (d). reflecting layer 304'. such as a silver alloy and 
aluminum, is formed by sputtering etc. Then, as shown in this drawing (e), patterning of reflecting layer 
304' is carried out using a photolithography technique and an etching technique, and the reflective film 
304 is formed. Opening 309 is also formed in coincidence in the case of this patterning. 
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[0075] Then, after forming the resin layer colored either among R (red), G (green), and B (blue), 
patterning is carried out using a photolithography technique and an etching technique, and the color 
filter of 1 classification by color is formed. It forms by patterning with the same said of the color filter of 
other two colors. By this, as shown in drawing 20 (f), the color filters 305R, 305G, and 305B 
corresponding to each color of R. G, and B will be formed on the reflective film 309 with which opening 
309 was formed, respectively. 

[0076] Next, as shown in this drawing (g), all over [ metallic oxide / which has transparency, such as 
ITO, ] the inside of .a substrate 300, the metal (for example, chromium) which is low resistance is 
deposited by sputtering etc., and low resistance metal layer 302' is formed. Then, if patterning of low 
resistance metal layer 302' is carried out with a photolithography technique and an etching technique 
and it is shown in the viewing area of a seal within the limit as shown in this drawing (h), a light-shielding 
film 302 is formed, and if it is outside the seal limit, the low resistance electric conduction film 312, 362, 
and 372 which constitutes the wiring 310, 360, and 370 besides the low resistance electric conduction 
film 352 which constitutes wiring 350 is formed. 

[0077] next, it is shown in this drawing (i) — as — resin ingredients, such as acrylic resin, — spreading 
— or — printing — the — and the flattening film (exaggerated coat) 307 is formed. About this flattening 
film 307, it forms so that color filters 305R, 305G, and 305B and each part, such as the reflective film 
304, may be covered, and so that the field in which a sealant 1 10 is formed may not be started. 
[0078] Then, as shown in drawing 21 (j). all over the inside of the substrate 300 with which the flattening 
film 307 was formed, sputtering, the ion plating method, etc. are used and transparence conductive layer 
314', such as ITO, is formed. And as shown in this drawing (k), patterning of this transparence 
conductive layer 314' is carried out with a photolithography technique and an etching technique, and the 
transparence electric conduction film 364 and 374 which constitutes the wiring 360 and 370 besides the 
segment electrode 314 and the transparence electric conduction film 354 which constitutes wiring 350 
is formed. And after applying and printing a polyimide solution, for example, it calcinates, and as shown in 
this drawing (I), the orientation film 308 is formed. Then, rubbing processing is performed to the 
orientation film 308 concerned. 

[0079] On the other hand, although illustration is omitted about the manufacture process of the 
substrate 200 by the side of observation, if it explains briefly, it will become as follows. That is, 
transparence conductive layers, such as ITO, are formed in the front face of an inside of a substrate 
200, patterning of this transparence conductive layer is carried out to the 2nd, the common electrode 
214 is formed, after applying and printing a polyimide solution, it calcinates, the orientation film 208 is 
formed and rubbing processing is performed [ 1st ] to the orientation film 208 concerned the 3rd. 
[0080] Henceforth, similarly, the substrate 300 by the side of the tooth back which performed rubbing 
processing to the orientation film 308. and the substrate 200 by the side of the observation which 
performed rubbing processing to the orientation film 208 are changed into lamination, next the condition 
near a vacuum for the conductive particle 1 14 by the sealant 110 distributed appropriately, and liquid 
crystal 160 is dropped at the opening part of a sealant 110. And after making liquid crystal 160 permeate 
within the seal limit by returning to ordinary pressure, the opening part concerned is closed with a 
sealing agent 112. Then, as mentioned above, it becomes the liquid crystal panel 100 as shown in 
drawing 14 by mounting driver ICs 122 and 124 and the FPC substrate 150. 

[0081] In addition, about the display action in the 2nd operation gestalt, it is the same as that of the 1st 
operation gestalt fundamentally, namely, the thing which the outdoor daylight from an observation side 
passes through a polarizing plate 131 and the phase contrast plate 133 in a reflective mold — it is a 
predetermined polarization condition — becoming — further — substrate 200-> by the side of 
observation — common — the reflective film 304 is reached through the path of the electrode 214 -> 
liquid crystal 160 -> segment electrode 314 -> flattening film 307 -> color filter 305. it reflects here, and 
the path which came now is followed conversely, on the other hand in a transparency mold, the 
exposure light of a back light (illustration abbreviation) passes through a polarizing plate 121 and the 
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phase contrast plate 1 23 — it is — a predetermined polarization condition — becoming further 
the substrate 300 -> opening 309 -> color filter 305 -> flattening film 307 -> segment by the side of a 
tooth back — outgoing radiation is carried out to an observation side through the path of the substrate 
200 -> polarizing plate 131 by the side of electrode 314 -> liquid crystal 160 -> common electrode 214 
-> observation. For this reason, the amount of the light which passes a polarizing plate 131 and is finally 
checked by looking by the observer also in a transparency mold also in a reflective mold like the 1st 
operation gestalt will be controlled by the 2nd operation gestalt for every sub pixel according to the 
electrical-potential-difference difference impressed between the common electrode 214 and the 
segment electrode 314. 

[0082] If outdoor daylight is weak, since according to such a 2nd operation gestalt it will become a 
reflective mold if outdoor daylight is enough like the 1st operation gestalt, and it will mainly become a 
transparency mold by making a back light turn on, also in any. a display becomes possible. Here, with the 
2nd operation gestalt. since the wiring 350. 360. and 370 besides a viewing area consists of cascade 
screens of the transparence electric conduction film 354. 364. and 374 and the low resistance electric 
conduction film 352. 362, and 372 which consists of a protection-from-light nature metal layer of the 
same layer as a light-shielding film 302, respectively, low resistance-ization is attained as compared with 
the case where it consists of one of independent film. Furthermore, since the laminating of the segment 
electrode 314 is carried out to the low resistance electric conduction film 312 in outside the limit 
[ seal ], low resistance-ization is attained. And since these low resistance electric conduction film 312, 
352, 362, and 372 carries out patterning of the same protection-from-light nature metal layer as the 
light-shielding film 302 which specifies color mixture prevention and the frame of sub pixels, it does not 
require adding a manufacture process specially. For this reason, with the 2nd operation gestalt, since a 
production process is not complicated, it becomes easily possible to manufacture a liquid crystal display 
by low cost. 

[0083] Moreover, with the 2nd operation gestalt, it has the composition that segment electrode 314 
comrades which adjoin each other cannot carry out capacity coupling of the appearance of the 
reflective film 309 easily through the reflective film 304 since patterning has been carried out to band- 
like so that it may become the segment electrode 314 and an abbreviation same configuration. With the 
2nd operation gestalt, since the low resistance electric conduction film 312 is formed and serves as the 
wiring 310 by which the laminating (it is short in distance) was carried out from outside the limit [ of a 
sealant 1 10 ] at the lower layer of the part which will result by just before the output side bump of a 
driver IC 124 among the segment electrodes 314 formed in the substrate 300 by the side of a tooth 
back, the part and low resistance-ization are attained further again. 

[0084] <Application> With the 2nd operation gestalt mentioned above, the same application as the 1 st 
operation gestalt is possible. For example, as shown in drawing 22 , it is good also as a configuration 
which drives the common electrode 214 and the segment electrode 314, respectively by the driver IC 
126 which formed driver ICs 122 and 124 into 1 chip. Moreover, a driver IC may be mounted in the FPC 
substrate 150 with flip chip assembly technique, a TAB technique, etc. without mounting in a liquid 
crystal panel 100. In addition, drawing 2323 is a perspective view showing the example which mounted 
the driver IC 126 formed into 1 chip in the FPC substrate 150. 

[0085] Furthermore, although considered as the liquid crystal display of a half-transparency half 
reflective mold with the 2nd operation gestalt. it is good also as a mere reflective mold, without forming 
opening 309. When considering as a reflective mold, it may replace with a back light and the front light 
which irradiates light from an observation side if needed may be prepared. Moreover, although the flow 
with the common electrode 214 and wiring 350 was considered as the configuration aimed at by the 
conductive particle 1 14 mixed in the sealant 110 with the operation gestalt, it is good also as a 
configuration which aims at a flow in the field separately prepared outside the limit of a sealant 1 10. On 
the other hand, since the common electrode 214 and the segment electrode 314 have a relative relation 
mutually, while they form a segment electrode in the substrate 200 by the side of observation, they are 
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good for the substrate 300 by the side of a tooth back also as a configuration in which the common 
electrode was formed. With this configuration, the segment electrode formed in the substrate 200 by the 
side of observation will be connected with the wiring 350 formed in the substrate 300 by the side of a 
tooth back through the conductive particle 114 in a sealant 1 10. It is good also as a configuration which 
adds, prepares a TFD component in every sub pixel (or pixel) like the 1st operation gestalt also in the 
2nd operation gestalt. and is driven by these. 

[0086] <Others> In addition, although TN mold was used as liquid crystal with the 1st operation gestalt 
or the 2nd operation gestalt the bistability mold which has memory nature, such as a BTN (Bi-stable 
Twisted Nematic) mold and a strong dielectric mold, and macromolecule distributed process input output 
equipment — further The color (guest) which has an anisotropy in absorption of the light in the direction 
of a major axis and the direction of a minor axis of a molecule may be dissolved in the liquid crystal 
-(host) of fixed molecular arrangement, and liquid crystal, such as GH (guest host) mold which made a 
liquid crystal molecule and parallel arrange a color molecule, may be used. Moreover, while a liquid 
crystal molecule arranges perpendicularly to both substrates at the time of no electrical-potential- 
difference impressing At the time of electrical-potential-difference impression, it is good also as a 
configuration of the perpendicular orientation (homeotropic orientation) that a liquid crystal molecule 
arranges horizontally to both substrates, and While a liquid crystal molecule arranges horizontally to both 
substrates at the time of no electrical-potential-difference impressing, at the time of electrical- 
potential-difference impression, it is good also as a configuration of the parallel (level) orientation 
(homogeneous orientation) that a liquid crystal molecule arranges perpendicularly to both substrates. 
Thus, it is possible to apply to various things as liquid crystal or an orientation method in this invention. 
[0087] Some of examples which used for concrete electronic equipment Electronic equjpment>, next 
the liquid crystal display mentioned above are explained. 

[0088] <That 1:mobile mold computer> The example which applied the liquid crystal display concerning 
this operation gestalt to the personal computer of a mobile mold first is explained. Drawing 24 is the 
perspective view showing the configuration of this personal computer. In drawing, the personal computer 
1100 consists of the body section 1104 equipped with the keyboard 1102. and a liquid crystal display 
unit 1 106. This liquid crystal display unit 1 106 is constituted by adding a back light (illustration 
abbreviation) to the tooth back of the liquid crystal panel 100 described previously. Thereby, if there is 
outdoor daylight and outdoor daylight is inadequate as a reflective mold, a display can be checked by 
looking as a transparency mold by making a back light turn on. 

[0089] < — the example which applied the 2:cellular-phone >. next liquid crystal display to the display of 
a cellular phone is explained. Drawing 25 is the perspective view showing the configuration of this 
cellular phone. A cellular phone 1200 is equipped with the liquid crystal panel 100 mentioned above with 
the ear piece 1204 besides two or more manual operation buttons 1202. and the speaker 1206 in 
drawing. In addition, the back light (illustration abbreviation) for raising visibility is prepared also in the 
tooth back of this liquid crystal panel 100 if needed. 

[0090] <The 3:digital still camera> The digital still camera which used the liquid crystal display for the 
finder is explained further. Drawing 26 is shown in [ connection / with an external instrument ] simple, 
although it is the perspective view showing the configuration of this digital still camera. To the usual 
camera exposing a film according to the light figure of a photographic subject, the digital still camera 
1300 carries out photo electric conversion of the light figure of a photographic subject with image 
sensors, such as CCD (Charge Coupled Device), and generates an image pick-up signal. The liquid 
crystal panel 100 mentioned above is formed in the tooth back of the case 1302 in the digital still 
camera 1300 here, and it has composition which displays based on the image pick-up signal by CCD. For 
this reason, a liquid crystal panel 100 functions as a finder which displays a photographic subject 
Moreover, the light-receiving unit 1304 containing an optical lens. CCD, etc. is formed in the front-face 
side (setting to drawing rear-face side) of a case 1 302. 

[0091] Here, when a photography person checks the photographic subject image displayed on the liquid 
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crystal panel 100 and does the depression of the shutter carbon button 1306, the image pick-up signal 
of CCD at the time is transmitted and stored at the memory of the circuit board 1308. Moreover, if it is 
in this digital still camera 1300. the video signal output terminal 1312 and the input/output terminal 1314 
for data communication are formed in the side face of a case 1302. And as shown in drawing, a personal 
computer 1440 is connected to the input/output terminal 1314 for the latter data communication for a 
television monitor 1430 again at the former video signal output terminal 1312 if needed, respectively. 
Furthermore, the image pick-up signal stored in the memory of the circuit board 1308 has a television 
monitor 1430 and composition outputted to a personal computer 1440 by predetermined actuation. 
[0092] In addition, as electronic equipment, ****** equipped with the video tape recorder of a liquid 
crystal television, and a viewfinder mold and a monitor direct viewing type, the car navigation equipment, 
the pager, the electronic notebook, the calculator, the word processor, the workstation, the TV phone. 
POS terminal, and touch panel other than the personal computer of drawing 24 . the cellular phone of 
drawing 25 . and the digital still camera of drawing 26 etc. is mentioned. And it cannot be 
overemphasized that can apply the display mentioned above as a display of these various electronic 
equipment. 
[0093] 

[Effect of the Invention] Since the wiring resistance formed in a substrate consists of cascade screens 
of the transparence electric conduction film which consists of the same layer as a transparent electrode, 
and the low resistance electric conduction film which consists of low electrical resistance materials 
rather than it according to this invention as explained above, as compared with the case where it 
consists of one of independent layers, it becomes possible to attain low resistance-ization of wiring. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may. not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the whole liquid crystal panel configuration which 
constitutes the liquid crystal display concerning the 1st operation gestalt of this invention, 
[Drawing 2] It is the fragmentary sectional view showing the configuration at the time of fracturing this 
liquid crystal panel in the direction of X. 

[Drawing 3] It is the top view showing the configuration of the pixel in this liquid crystal panel, and the 
configuration near the sealant. 

[Drawing 4] It is the sectional view of the A-A' line in drawing 3 . 

[Drawing 5] (a) and (b) are fragmentary sectional views in which it is shown near the mounting field of 
the driver IC in this liquid crystal panel, respectively. 

[Drawing 6] It is the part plan in which it is shown near the mounting field of a driver IC in the substrate 
by the side of the tooth back of this liquid crystal panel. 
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fDrawing 7] It is drawing showing the manufacture process of the observation side substrate in this 
liquid crystal panel. 

fDrawing 8] It is drawing showing the manufacture process of the tooth-back side substrate in this liquid 

crystal panel. . 

fDrawing 9] It is drawing showing the manufacture process of the tooth-back side substrate in th.s liquid 

crystal panel. 

[Drawing 10] It is the perspective view showing the modification of this liquid crystal panel. 
[Drawing 11] It is the perspective view showing another modification of this liquid crystal panel. 
fDrawing 12] It is the fragmentary sectional view showing still more nearly another modification of this 
liquid crystal panel. 

fDrawing 13] It is the perspective view in which carrying out partial expansion and showing the 
observation side substrate in the application of this liquid crystal panel. 

fDrawing 14] It is the perspective view showing the whole liquid crystal panel configuration which 
constitutes the liquid crystal display concerning the 2nd operation gestalt of this invention. 
fDrawing 15] It is the fragmentary sectional view showing the configuration at the time of fracturing this 
liquid crystal panel along the direction of X. 

fDrawing 16] It is the fragmentary sectional view showing the configuration at the time of fracturing this 
liquid crystal panel along the direction of Y. 

fDrawing 17] It is the top view showing the configuration of the pixel in this liquid crystal panel, and the 
configuration near the sealant. 

fDrawing 18] In this liquid crystal panel, it is the fragmentary sectional view in which it is shown near the 
mounting field of a driver IC. 

fDrawing 19] It is drawing showing the manufacture process of the tooth-back side substrate in th.s 
liquid crystal panel. 

fDrawing 20] It is drawing showing the manufacture process of the tooth-back side substrate in this 

liquid crystal panel. t 
fDrawing 21] It is drawing showing the manufacture process of the tooth-back side substrate in this 

liquid crystal panel. 

fDrawing 22] It is the perspective view showing the modification of this liquid crystal panel. 
fDrawing 23] It is the perspective view showing another modification of this liquid crystal panel. 
fDrawing 24] It is the perspective view showing the configuration of an example slack personal computer 
of the electronic equipment which applied the liquid crystal panel concerning an operation gestalt. 
fDrawing 25] It is the perspective view showing the configuration of an example slack cellular phone of 
the electronic equipment which applied the liquid crystal panel concerning an operation gestalt. 
fDrawing 26] It is the perspective view showing the configuration by the side of the tooth back of an 
example slack digital still camera of the electronic equipment which applied the liquid crystal panel 
concerning an operation gestalt. 
[Description of Notations] 
1 00 ... Liquid crystal panel 
110 ... Sealant 
112 ... Sealing agent 

1 1 4 ... Conductive particle (flow material) 

122. 124, 126 ... Driver IC 

129a. 129b ... Bump 

130 140 ... Binder 

134 144 ... Conductive particle 

1 50 ... FPC substrate 

1 60 ... Liquid crystal 

200 ... Substrate (the 1 st substrate) 



203 303 ... Dispersion resin layer 

204 304 ... Reflective film 

205R, 205G, 205B, 305R. 305G, 305B ... Color filter 

208 308 ... Orientation film 

209 309 ... Opening 

214 ... Common electrode 

300 ... Substrate (the 2nd substrate) 

314 ... Segment electrode 

350, 360, 370 ... Wiring 

352, 362, 372 ... Low resistance electric conduction film 
354, 364, 374 ... Transparence electric conduction film 
1100 ... Personal computer 
1200 ... Cellular phone 
1300 ... Digital still camera 



[Translation done.] 
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/ 

[M**l] Bl©S«iB2©a«<!:#*Ha]LTe 

beb 1 (ommzmn 6ftfcB i omwm® t. 

BEB 2 ©SfcCltStt *>ntz.f& 1 ©EB<fc. 

BEB 1 ©g93*®<tBEB 1 ©EH££ggtt'-S3iiI 

#<b£B;t, BEB1©SBI2. 

[tt*«2] BE^ttSItt, BE3lil**<t©&ig!g|5# 

b©babb. 

C»*«3] BEB2©StRI::i3:tte>ft. BE&A£ 

bef^-taici*, «^^«^-r^.aj^fi!iA*>^^^ 
mriem^{B!iA*>y«. beb i ©Eguc&^sn-c. 

^$tlT^-5Ci:?:!f#mt-r5)W*«l KE*©*A 20 
SB. 

[M««4] BEB2©S«lcKtt&ft. &BBft«! 
Bit, BE&BKfcB««k0 1 bi6S.B©«^*B«fc* 
^tfB2©EB£, 

BEB2©S«l;:BttS*l, BEBA«rB»f*fc»© 
H7-f/n CtfcSSKWU 

BEF5-fAI Ctt, fg#*A*-r?)A*ffl5A>7'2:-g- 
BEA#BA>:/tt, BEB 2 ©E»K»«*.nT. 

mim2<D&mz<£2Ltiz,mnm\i, .ubf?^ a*i c 30 

M*B 1 CE«©BA£B. 

[b$bs] ttEflS2©a«©-3afflicK^&n. b 

EBl ©*«£««£ 0£tofc<r*Bl©BD IB WRB 

tt^ft, MEBl©B«£ttfi*D£to&^B2©»0- 
ULB*i*#U 

A* I Ctt, MBBl©B0tBbB*K:tttt& 

BEB2©E$tt, BEB 1 ©9 Q HI LB*. *J:tf. 

tZ&Wlli?Z>m*m4 ICEB©BABB. 
[»*3J6] BEB2©EBfc, BEB 2 ©36 9 IB L 
BBKTBBS ft Sfl-ffllElBSBS £ 6 KB l. 
BEB2©Ei£lc-£i;ft.53l«lgltt. BfiftBBBSB 

ii*^ 5 £E«©BAgB. 

mat, 50 



2 

fc-atrc t^ftBtTSM** 1 lcE«©BABB. 
[M$B8] WEB2©S«KKtt&ft, &BStft& 
St. MEBB«fcBKJ:OfcJSttB©fi^B*ffltt* 

BEF?-fAI CKBB£ft*B2©EB£, 
TOEB2©8fi©-2Z«ir»tt&ft. BEBl©S«i 

ttB&b^*>34^»i©aoiauB«t. 
bejb2©s«ic*ot, WE-iai32BTs2H)BKK 

tt?>ft, ItGff 1 col fi t ttlft D ftbftt»SS 2 ffl« 0 
tBLB*<b£*L. 

iEKMAICtt, BE»2 0EB*»6fi^*A*"r 
5A*W<>^***. *0. MEBl©BBttlL«* 

BEB2©EHtt, BEBl©3f OtBbB*. *.ktf. 
JB2©B0ffiUBB©B*lCtofcoT»»t6nT^*i 
tSUftit •5Ht#3t7 lcEB©BABS. 

[B#B9] BBB2©E»fc-&*ft*»BBtt. b 

EF^-f AI C£©&£&#€£»?TB&£ftTV>S;i 
t SrWBi-T * W#3t 8 lcS«©BABB. 
IB*B 1 0 ] B$B 1 KE«©«ftStftfA* £ 

[B$B11] Bl©a«iB2©»«£**»6lLT 
EBSft, BEB1©B«£BEB2©*B£©MBK: 
BAtfBASftfcBABBTBoT. 
BEB 1 C»SK8»t6nfc» 1 ©SW*ffii> 
BEB 2 ©SBfctttt&ftfcB 1 ©EB£; 
BEB 1 ©BWBBtBEB 1 ©EB££&iBtf£iga 

WEB 2 ©SSKBtt&ftfcB 2 ©SHJ*a<i:. 
WEB2©B*»cKtt6n, BEB2©BB««»C»« 
£n3B2©Ei8!££«;L. BEB 1 SfcttB 2 ©EB 
©4>fc &KBft«!lB£. BEBBBflsB 

B«kDt>fifitB©fi^BBKt*«trct6B«t'r* 
BABS. 

[B#B12] BEB2©S«KRtt5ft. MEBA 
S:B»TS;fc.«>©F7-f AI C£. S&lcWU 

ijEh'7'f a 1 ctt, B^*«Braia*«/t>y*B" 

BEffi*BA>^tt, BEBl *fcttB2 ©EBfcBB 
SftTHSHtfcBBti-SKBBl ilcE«©il£AB 
Bo 

[B#B 1 3 ] BEB 1 £<fctf ttB 2 ©EBK-f-ft-f 
nmB*BBT*fl»BttS«S* 

1KEB©BABS. 

[M$«14] Bl©SffiiB2©SS«J:*^rS]UT 
EB£ft, BEB l ©SB £ BEB 2 ©SB £ ©MBit 
«AJ&«BA3ftfcBAgfiT*oT. 
MES 2 Olfi«D-ja«C»«t 6ft. BEBl ©SB £ 
ttBfc K) ££>&V>B 1 ©31 D Hi UBBt. 

BEB2©g«K&oT, BE-atsasriaBKR 
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3 

©550SKb&oXl£tt£n£E*l£ftB*., fltEEB 
tt, SSBfl^Bi, *rEBBBfc*K«fc 0 *>&£xffi© 

[B*B15] »l©B«£«2©£«ia9*At/r 
Scft!&«i*Aanfc«aBBT*oT\ 

beb 1 ©b«kk»* & nfca»©» 1 ©awtst. 
web i ommmmomiz, mesh 1 ©ii 

bebi ©£«KR»*&n, me* 1 ©bbbscbb 
sn-sEi&tftBA, beebb. mE»i©»BB« 

[W*3H16] Bl©*«iB2©*«fc*<**«UT 

E&ian. ©»«£MEB2©a«£©r.iiBK 

bebi ©B«ic»w-&nfc»*©B 1 ©awBSfc. 
bbb-tsmeb i ©aw««©wfc. we» i ©ani 

BESS 1 ©BBfctttt&nfcEBfc. 

mess 2 ©gtstctsw- snts 2 ©39§b&&, 
besb t » 2 © a be t ft bb-t * *a« t * b 

A. BtEEBtt, BE»l©*J!B«fcBBWKH-© 

b&?«bbbb. 

Eean, BEBi©»«fcBEB2©»«£©raBK 
«aa»»Aanfc«a8fi©Bito&8rc*"3T, 

SSIlwa^ttSft, BB»l©»RfcR*f*l8fc. 
*lBBB2©*«fcKtt&nfc.»l©EBi:. 

mEBi©aBBS£BEBi ©EB£*BB"*"**a 

«i£B*» BE»l©EBtt. 
'BBBftttMfc. ttE*«»flsteR* 0 t>BBB©ttn 
BBB i **tr v t i 1" Stt»BB©B«2fB. 

[B*B18] Sgl©at£<hfg2©g®<!:a<*rin]UX 
B**U BEBl©B«iBEB2©a«i:©IB]BfcB 

S&©fg l ©a93*@ft, b3Ej8 1 ©S«KR»**I8 

t, 

ffiBirr*WE* 1 ©bbbbohk, ««it©^K 
ft. wESBioaw««t«**aic8ft»t*iat> . 
mEBiaanBScBttShsEBB. bebi©* 

BKRttSlStfcBit. BEEB&. WEJBloaW 
B«iBR«KH-.©B£» TOEB%*fc*B»KH- 
C9I t ££A/-C»Jdtf * - 1 ft W«tT**iiSBO» 

[H*«19] Bl©S«£B2©X«£#2*|6]LX 



4 

EBSn, BEBl©5«tBEB2©MR£©MBl:: 

bb©bi©3bbb&. be»i©s«kr»**i8 
t» 

bbb-tsbeb 1 ©aw«ffi©muc. ^mtiojg^m 

ft, BE»l©aB«fffctt#BaKRtt*lS£.- 
BEBl©a«KRttfc.EBi:. BEB2©B«KR»t' 

fcjB 2 obbbs t ft 5ga# c <k o tbbt % xs t ft 

«*.. BEEBft, l»EJBl©aW«It*R»i:H- 
10 ©It, BEB3fcK£BBttfcB-<©Bi:*ftA,"e»B 

-r*nt*»«a:-r*«aBB©»235tt. 

[0 0 0 1 ] 

t«w©B-r*a*»»i'*5ewa:. E^siu©®^ft 

H?fc«lttl. *©Bifi*tt*J:I««»»B*B* 
BfcB^fcB^BBKH"*"*. 
[0 0 0 2] 

[tt*©a«] h»o*5c. ^aa^satt, CRT 

(BBBB) Sffl^fcBSRBBCJt^T, BB-fBBB 

nsB^BBcastttUTiiXB^&nT^*. 

T. BAB^BBtt. -Kfctt. 2«©*«««BB»B 
BtSV»lC*trtlS*T— 36©WB«r«r3Tfl60^*)*6" 
nsttfelc, RraBK«B#«»3*ifcBBi:fc-bT" 

m**m t^^TBSftBio-r*^ * ->^v h u 
t«D 2 i"f ^t*wt * c t*iT?t 5. $e.tc, B#© 

30 IIh7>^^ (TFT : Thin Film Transistor) & 
i*«D3ll?l!*f*ffiH4fii. »K^-f*-F (TF 
D : Thin Film Diode) tt^©2J»BBT*BV»*B 

[0 0 0 3] CiT, h'J^7>S!©5^X 

•>yvMJ^^IT(l -^©SfclCitSESI O'OB 
S) *<» ^©SBJCx-^B (-fc^*>bttffi) 

*n*n»B<£ftsBBfcfc*. bfctfox, cm?)© 
ST«, 2ft©s«tc»LT^n^nitt-roFPcs 

sn*E«*fctt«at. *attfc4M/-#©s«K» 
s«icBj«sn*EB*fcttBai©T^T*-*©a* 

ir^-B-S^fiEtlxX, ^^-^©Xffi©*»citt©FP 
[0 0 0 4] 
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5 

tm~ (Dttn&m^znz. cl.lt, cL©a©§93ttS 

<D&&\Z\t. -fflz\$. I TO (Indium Tin Oxide) # 

[0 0 0 5] ^K. jfi^Ttt. j&HA^tFPCaS 
(a^>tt®) ^x-S'iB (-fe^^>h 

me) fcK»-r*fca©F5-r/ , u cfcusrr*^** 
a*. n©j:5&»£. sttF^-r ai cttt. saw 
ftW{i**£ny£{i*£#«?-3&Ea t **a*. fp 

C Sffi* 1 SiSSH^'f A I C$TOi28 K-tE>S915*« 
[0 0 0 6] *5£Wl** ±mVtzWm\Z&2hT-f3.2tlfZ 
[0.0 0 7] 

J§2tBfc&-5i&fiSH»4. 3B1 ©Sffi£:SfS2©atK<t7J<*t 
|*]bTE«3*U MESS l©St£<!:Bt[IESI! 2 ©»«<!:© 

mmzmi*>ntz.f& i co^^mst, mess 2 ©ssic 
i"©E»t*»i«-ra»a«t***» t&E*i©E» 

ttSTWSffilL^ (A u) &£©&JS£ttSLfc*>G > rt* 
Jj&-mmz&tffT'$>Z>o £©£©. ±E«J«IC*V» 

t. »i©ea©3%. nE«tiB, «]Ei*a#£© 

fc. ±E*SfcKiSlr»TH:. ME*2©£«KR»*&n, 
mJE& B B B £ggirt3fcfe©F^-fAI C*. S^ILW 

iNEtUftMA>:/l4, ME»l©E»K:flM*£ 

i©e». i»a»*j:^*i©aw«a*^tT, ska 



(4) 

6 

-fAI C*E»fclW*IK. tt^tt+KWtttt^ft- 
gffll;^ (Au) ft£«D6B*Ml!fcfe©*6&6. JL 

©&©. a i ct©»aw»ta^T*«Bi** 
EicTntf. &M&fc^iB&£isa#©»ira&« 

io [0 0 0 8] ±E«t££i3t'>T, mlES§2©g« 

Jg#ifii©flSV^'Bl8i£-&tr^2©EI&£, bUE£2© 

*A;b«A>7S**. lWEA*«A>ytt, 1KJKS62 
©E*fc«tt3nT,. nflE*2©E»fc$Sn*i»«K 
14, MEH5'f^I Ct©»tt«»SlttT»*4nT 
^*Ct"b»*Hr». JL-Sf-Si. ^2©E&«, <t¥ 

mz&fctL&izmittomt. z\n&o 
20 at, {t^mzttfetemmf&htommmfrzmtiL-znz 

©T, ■t»f*l*»©*3feJI*6**«'&tJt«UT, EH 

©(Sffifivffctfasn-s. z-cotctb. ism** ©gst^n 

MSnSOT, *EI*T»©iM^'hS 

F^-fAI Ci©ttflfc«#-ett,'« 

atft©*«a**ttT*JK*fl;*iBin"r*i:. *a«© 

«Hg&S£©5£3H4£fa-t2**££*>pin££fc*. 

[0 0 0 9] JLJLT, *2lc££k:. ?f§ 2 ©Ei8l*5<£tf 
I C F9-f A'€*T**ft£«"Ctt. ntlE®2©*ffi© 
so -fflffidfcRttSn, WEJBl©**£»4»fcD£to&»r» 
^l©5Btimb«^t, WE*2©**IC*-3T, ME 

— jat^Mf^iafi'Jtcisite.n, BtrE8§i©8«<ti4fi 

fcD£tofct>3B2©3BDtHb»«i**U WBH5-f 
AlCtt, iME!Bl©aDUL«*teKtt&n, MESg 
2©E»I4. fiaESBl©aOHJHH*.' *«t^« *2© 

$e.»L, d©»«Tft4. HtlE®2©E^tC, fit 
E*2©3BDHlb«J«HCT»«Sn*n»0tta**S 
e>lc*rb. l9E»2©E*t:^*n*»MH4. WEn 

fijafitftsnfc»2©E»s^bTffl^€«ift 

[0 0 1 0] ±E*«K*t>T. WE*2©»« 

tLfglt ^tlfcm 2 ©SBJUffii:. ffiEfB 2 ©gBj«@|r 
»ttSn*H7-f Al Ctfc'&triitt>»*bt». 
f5t. fg2©S?JiSffi»4» K^-f AI ClCtoTm^ 
*««Jg$n*^i:CA*. LLT, ^2 IdSStL. g§2 
©aWM^cktfl CH^-f AS-&t»*ftS«-Ptt. W 
so E^2©Sffilrt6lt^n. ^JRBtftttK^« bUE^MK 
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CtC&^£ft5g§2©EiSli:, mlE^i 2 ©g«©- 

mf$.&-$~2>m®iizmi ^n, sue^i 1 ©a&tiasft 

9£:bfc^!g2©5i9tiJLSBl£<>:£WU «HBH9-fA 
ICI1 iftE!i2©EI§l^6<i*t£A;*jT-5A*<ilA*> 
zf*^*. iffiESgi©3fi9tiJLfg«l::l£tf£n. 
ifoES&2©EiBUi, llMEIBlwSBOtBUMU 

sec £©&«-?», «iESS2<DEafc'firsnaiMi 

a#©aM&JS<i:©£*14£fa±£-»t--5 C <t t> BJfiE<ifc 
±E?&ilgtt£tii*. ; 5©-e, E»fiR36«««Sn*IS 

[0 0 1 1] — #IS9§©— o©Jg®JC^-&^SSB 

«. ssioa«ifB2©a«i39«»i«iiUTEiisn. m 

E*l©S*£MEJB2©»«£©ia«lK*lltflfAS 

ioswm*:. tftB*2©s«KRtt6ft&SBi©fi 

5j*aWfc, MEJ6 2©S«lcRtt&nfcJS2©>SWi 
MESB2©*«fcR»*sh. ME* 2 ©89!** 
K»«Sri4JB2©EI»t*«*. MEJBl*fctt*2 

©e*i©4>& &mmt®mt, mz&m 

*»«Pattt*. S6K, JBl*fc.ttJB2©E*©*&< 

*»6*j*sn*©"c, tii"n^©*a6SA>e>&*«^t 
ttttLx, EttweastftR^ftSftj^Hsn*. n© 

ISfifcfcfc^Ttt, i»E«2©*tEKK»t6n, 85E*S 
*:ttttf*fca©F7-frU Ct, WEH 

Efflfcfll/OT/tt, idE»l*fcttJB2©E»lc*l** 
nTi»*ct39«»*bC». d©«k3le:. JBi*fctt»2 
©B&lcSftSn* F?-*/*! C£3§2 ©SffilC^g-T 



(5) 

rt«fc©«tt£R£«&T;ifct>lijaB£fc*. * 
fc, d©8fi£K::fc^T. flOG£l&J:tftt£2©Sltlc 

8KB. nffla»***»6fln»^-tn*nftiesn*© 
s. 

[0 0 12] *«9!©-"3©#ttK:«**fl«« 
tt. Jgl©a«iSg2©a«£#*t|6]LTEH£n. *8 
io Eff 1 ©a«£lKIE8 2 ©*«£©»«£*»**»*;£ 
nftMStTftoT, iiaESf£2©a«©-32<B!llcRtt 
<=>n, »Bi8i©S«£ttafcl>£tofcv»»l©BBtH 

*a«KRtt&n. jWE»i©astttatto^tottt> 

^2©BDffiUM^i, MEJBl©a9tBUR*. *3<t 
tf, *2©H9mb**©3R#fc*>&oTRW-&n*e 
MEBMI3. itllS^SSS 
■ffc'&Bt.k 0 t>«ffitt©fiir»5**ili*$tr«iS£»«£ 

20 &JgBtfttBl]S£» £ftJ:Dt>»iaffi©tt^>*«R£©« 
IIA^WSn^fflT. J6li5j:tf*2©aiJtflLfi 
«»;K*ICfrfc:?TRtt£n5«£Ti&tjTfc, E8© 

[0 0 13] #5891©— oojWfefcWS* 

ggRtt. JBl©**ifS2©»«tJ»«Jttl*lUTE«a 

n> mEJBi©a«ti»E*2©a«t©iwiRfc*Ji* 1 

Hj«s©rajc, fflEJB i ©awtst 
30 ntcmn&o&ytmt. ttE»i©««KRttsn, Su- 
es!! ©SBj«&ic&^$n3Eii§i<>: weeh 

tt. 'WE»l©aW««t*KWk:B-©JIi:. ttEX 

«. ^awA-m. jiia»sic&vvrxjiuiKjsv>& 

n^SAi. ffiHE^©5^, {£&ta©3l«JI£ftfc5© 

[0 0 14] 3©»*K|R*«a36« 
tt, J8l©*«fcJB2©a«t*»»WlUTE«Sn. 88 
40 ESBl©a*t«IEJB2©a«i:©M«t:*a* f itAS 

gt©f6l©jg?H«@<h, fflK«-rSHllEmi©S B J©ffi 

©nir. mEflf i ©sh««£ waMtafcRW- ent« 
mtt©iS?tKt. HflE^i©a«JcRit5>nfcE^<h. 
iWE*2©a«ic«!»*6nfc*2oaw««fc. use 
^tm2©sw*sts:ifii^-r*#a«<i:$:ii^-^ WE 

E*g«» SdE^l©8Wmfiii*SWlcra-©et, 19 
E«#K£*RWKra-©l£*£tr*J**»«£l,T 
i©«BETtt. tSl©a«K^^"r«3tRCfflV> 
so &nSM*t. «1EH©5^, figtt©*«Ji«:**a* 
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©tn $#gij&ig£iiJaT£ SB&©<£&ta{b 

[0 0 15] *fc". *f£^<D-0<D^|gl'^^)a B B BSB 
©§?£:£}£te. ^ 1 ©Sfitf 2 Olfii^lSl l/TE 
t$n, «|IE*l©*«tWIEJ8 2©*«i:OMI»lC« 
S*^tA$n^^ B gBOi3ig*STSoT, IS! 1 ©S 
aJ3«@£> iitIfeSgl©a«l;:IStt5Ig£, mimllB^ 

S£Mf2Sf!l©E*^£8MT5^®«<>:£tfi;L. WtB 

*,m.tn.m<Dm*mnmt&$tsz.ttvx^z><, z.<du 
t. sa»©ffissMba«H&n*. 

[0 0 16] Set-Sfc. #36910— 3©»»fc«*tt 

ffl«»r*fltre«i©aw*is«Dm»c, *«ftoaE3tii 

Ei8l©aW*Wc8MSSft*Ei»*. ffifESS 1 ©Sffi 
K»H-*IS£*«A, flftEEtt*. *NE*l©aWt 

«£**»£m-©a£. Kreatjifiiifcswwicn-© 

©5*. <£gj5x©3im/I£3?S*a£©T. #SiJ^X^S:ii 
SOTS BaUDffifitMbfcBS^ia^JttKfc 

[0 0 17] — #893©— t?©J^lilC^SJKSSS 

gsn. jwie»i©*«ti»EjB2©a«i:©rai«K* 

il#i*A3nfcJj£ B B 8 SB©Si§;&ffiT$>oT. 

*T*ME*i®a9Miff©Wfc. *«tt©a%me. 
mesh i ©aw«« ttt#s»a«v«»t*iaa:, *je» 

1 ©SfclcKttfcESI t, flftK* 2 ©jSSKRttfc* 2 
©S9i*«t**attK:J:r5T»ttr*iet*fllA. 

mesas. mi^Kommmmtmn&jizm-om 
t, wi5a3tBit*)i«i»-ra-©at**A/T»ja-r« ! 

fl-asttt. jis.i©a*Jc»UT«arr**:»fcw 

tr. 

[0 0 18] 

[»9!©2I«©»I8] £AT> *56W©3eM©»ttC^''» 



(6) 

[0019] <sg i *is^!i>*-r. #fe9J©si§ i 

|0 0 2 0]<4#«iSX:T. Hilt ^©jSii^ 

«s«©*a^*;i'©«i***'r»aBT»*. 

^T®»rLfc«'&©«fi£lCOtiT, S^flM&JtflJtL-T 
^TSB##rffl0T<&-3. £©fc*, 01tll2tlt 5 

[oo2i] cti^©@tc^$n-5<t'5ic, ass/wi' 

lOOIt g^fi!ltc{4B-rsSS3 0 0i, ^©WBfil 
IC&1LT. SJSfiJ©S«3 0 0«fcO*>— BD/Jv&fr>S 
«2 0 0i:i«, **«Ma**«*tt^l 1 4©g 

20 ASn&i'-JWl 1 OfcioT— £©MI»S«"aTK 
D^to-SSft* H©WlB|lC«*tfTN (Twis 

ted Nematic) 3!©?£il 1 6 OAmXZntzffif&izfc-o 
TH*. uiT, ;U*t 1 1 0te, lfi2 0 0©^ 

6 O^ttA-r^fcfttC, *©— «*«BlPbTl»*. £© 
fcfe, £A©£*AftfC. *©HP»»j8«»Jhttl 1 2tC 

[0 0 2 2] cET, «®fi5©SS (JB1©»«) 20 0 
K&oT. «£«!©££ 3 0 0 ^©fcrfaBlCte, ftgt© 
so (;£*) iS2 14«t. x (rr) ^FAicaftbT 

»*ssn*-*. «*«©** 3 o otc&oTWBfig© 

St52 0 0i©»flJiBKtt. «&©•£:?* >h (5 s - 
1S3 1 4*», Y (5IJ) *[6]tC®ffiLT^^$nT 
Lfc*«oT, XmmBmTl*. 3*>tIZ14 
«t-fe^^>h«ffi3 1 4 &#£VY|c&£?«MC£fr> 
T. PS«*KJ:-3T«ai 6 0 JC«ffi^HUjnSn4© 

-5. 

[0 0 2 3] SSSfi!l©S«.(®2©S«) 30 0 

40 ©^|6]S«C&^>T«®fi!l©S«2 0 0».&9Dtttb^2 

ftWH^-f/t iWMWm I C 1 2 2, 43«t^ -t^^ 
>h«ffi3 1 4S«»-r*fc©©H5-r>*I C 1 2 4 
-?-n-€ r tl^j$-r-5<t'5t*COG (Chip On Glass) 

anHcfcongsn-cus. se>tc, z\<D2m<Do*>. 

KM/tl C 1 2 4***8Sn*««©rtflHwtt. FP 
C (Flexible Printed Circuit) Sfil 5 075^^$n 

[0024] S«2 0 0tISl*nfc3 : E>S 

so 12 1414, i/-)VU 1 1 0 ic&ASnfciVtttttt?- 1 
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1 4£5>U gg{U©S«3 0 0\ZMf$.2tltz&& (31 

1©EH) 3 5 o<D-s%\z&mznT^z>. EH 

3 5 0<Dmmt. h'7'fAI C 1 2 2 £>iiS;W\*>7K: 

^snt^s. -ffc*)^, gg<a©s« 3 o o icng 

3n5FM/nC12 2ll S»3 5 0. mn&tiL? 
1 1 4*3«ti;3I^:>l|g2 1 4 <hV>5&S&£:frl/T, # 
S<ffil©X«2 0 0 IC}gfiE$nfc3 ; 6>*S2 1 4lC3t 

C 1 2 2 05A^ffllA*>7 p tFPCS«l 5 0 £©P.5]te» 
ESI (£§ 2 ©EH) 3 6 OtCfcOSgt^nT^S. 'o 

[oo2 5]-s. mmM<D&&3 o oiz&f&zntz-t 

snt, H^'f /xi c i 2 4(Dm^/iiJA>yic^gi$n 
t^So -f Sffi3 o oim&snfcK^ A* I 

C124I1 !^i;<S«3 0 0\ZMfc-2tltz J t>?*>\' 

,Tl>5. $fc. h*7-f/XI C 1 2 4<D\t>mrt>-7£ 
FPCSfil5 0i©r»1ll EH (!?§2©EH) 3 70 

KiosMasnT^*. -r&fc^. f p ess 150 

it. «M£-&tr&S©{f*t£» EH3 6 0£3>bTK5 20 
-fA' 1 2 2 It, EH 3 7 0£tf-LTF5-f /XI 2 4 IC. 

■en^n«$ST -5 *§j£ £ ft o t n * . 
[0026] «s;^;n 0 0 nfaizi*. 

0 2|C^$nS«t^tcS«3 0 0 ©«^#JlC<i7tffi 1 3 

1 ^&*§g« 1 3 3 ^IStt f.n*-*, 2OO0f 
BffliJ (m^#ffl!l£ttR*f(W) fc«3fc«l 2 l^teffl^fc 

1 2 3&£#is:tt£n-5a<, sitr43ViT«, ine>© 

0*£#B§UTU5. Sffi2 0 OOlfSWite, 

9\-yttf'pf3.^iM-&\zmiBiMt VTm^&tztbOrtv 2 5 
-f h^iStt^n-5*«. CtUCOUTte. 01*5<fctf02 so 

[0027] <m^mm>'Aiz. mwui^iv 1001:^ 
{■f^^mm^mmiz'D^xmmt^. £T> rnmwo 

S«3 0 0Wi¥iffl»C-P^Tlft^-r5. 0 2tC*Stl?)J: 
St£3 OOMICIl &*BS«1 3 3i3«fctf<i 
ftfcl 3 1 £n5. M3 0 0©rtl 

\z\t. no&<Dmwmmmfr*>ts.z>-t?*>t^ i & 

3 14a<Y7jft (0IC*3^TiffiffiSifi*[6)) KJff&bT 

&mz&&Brfit<nT^z>o -fc^>h*ffi3 

14(0SII:H. #'J-f = F^A^^-5El6]K3 0 8# «> 
©S&2 0 0 tteQ-SfrlZZifilZ, 0T«O^|6ll-7b'> 

^ma^issns. E^3 0 8it «*ss«n 

[0 0 2 8] i^T, * ®$J©2« 2 0 OtrtP^TlttW 
•T-5. S=K2 0 OO^iBKtt. &ffl^«l 2 3£«ktf<I 
5tfil 2 l^SAD#tte>nS. — Stg2 0 0©rtffi 

u*. £<D«ta8fBgJi2 0 3«. &i£-3-£J:5K0y*. so 



12 

»«2 O 0<D&W±.\zis^T&Vi\zrt9-->ifV 

[0 0 2 9] «&8JBiB 2 0 3 OfittiBfctt. 7 

I^nXl^. IfcAioT. 8fca®SMJI2 0 3 ©St* 
£5ISfcLT, KWK2 0 4 ©SB&fitt £&£>©-?. S 
*«*»6A»Ufc3ttt. SWK2 0 4\Z£-?TKtt-?Z> 

«. 3iSS£bTfe«tg-rSOT, K&B&2 0 4lCtt, 
/Xy£5-f h(Cj:-&^S:Sj§$-&S^fecDliPgS2 0 9 
*t, -y-^®SHBSfeO««Jx«2^igtt?>nTU-5 (0 
3#Bg) . fcfc, £©J;-5&l»Pg&2 0 9£Ktt-fK, 

ittSffJ»< (2 0 nm~5 0 nm) LTfeeTf SdilC 
£0, tfffi<B!lfr£>©Atf?t©— g&£5gi®$-fr58§(£.i:l< 

[0 0 3 0] S^lC, &MBI2 0 4©^®Kl«, n ; e> 
Sffi 2 1 4tt^>Mffi3 1 4£*^STSm«fC 
*NSLT, ifiO*7-7>fM2 0 5R. Hfe©#7 
-7-f M2 0 5G, *5j;tf. #fi<D*7-7-f /l-* 2 
0 5B*«, •?-n-? r nH'r«©E?iJTSltenTti-5. ^ 
fe, *MWWi-e\$* *7-7-f^2 0 5R, 20 5 
G, 2 0 5B*<, ; r-'5 > ^(D^\ZttfmtS.7. h7^7l2 
?U (0 3#I) t^^T43D. R (?S0 » G (18) , B 

(#) C5-9-^li^©3^THSIE^^CQl jl^S^fiEb 

[0 0 3 1] #fe<D7J7-7^/l/^2 0 5R, 2 

05G, 2 0 5 B©a®iC«, Jg»^e.^S¥S^t:K 
2 0 77ii|gttenT. ^s^^-^^^^cDas^si* 
12 0 4^©e« : £¥S^bL-TUS. ^-L-T, Witfe 
2 0 7 \Z£K>¥-mtZntzM\Z. I TO#©SBJ««» 
^75^^-5>n ; E>'S;®2 1 4^X7jI*1 (0 2IC*JUTSE 
Sfc*7jf6l) JCiffftUT^f^lC^gc^^nTUS. ■?- 
bT. a^>mm2 1 4©«BJCtt, #U-f5F§)5^ 
nt-5El6l^2 0 8J&*J£J&2nTU5. ^«t*. CCOEl^]^ 
2 0 8 tcli, M^<B3©Stg3 0 0 £Wi?-&t>-&SStHC, 

7-7^M2 0 5R, 2 0 5G, 2 0 5B, 

2 0 7*5j;t;ElS]^2 0 8tt, S^m^Ttt^FSTab 

-5*^. ->-/u«i 1 0 <Dmt$ii8.®&£zf*<Dft®i-?\i 

[0032] <->-Mifi§>*i:. *ft/X*JH 0 0 
©■p-fe, ->-;M*i 1 0A^fiEsns®«ififl»cou 

T. @2©f5*V 0 3£«fctf04£#P£bTl&9rr5. 

0 3«. aK^jfi^t-*ttSEH©i¥^^« 
mmmfrz : Rwm\zm&isTfrtzm'£<D¥mm-e 

2&&ztm3\z7jk2nz><}:o\z. sifl©i«2 0ot; 

*3lt5n ; E>m8l2 1 4«. v— /WJl 1 OA^fiK^tl 
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^ffi^^-caasn-s— ^. gg{a©a«3 o o»c&o 
-m. is^3 5 o^m^n>mmmmmz 5 4*<> a* 

>fS2 1 4lCMfS]f z>£o\z, ->-;i/« 1 1 0*<J£fiK 

l epic. 9-*«ttfc*«o»«tta^ 1 1 4£ 

113 5 4 ^S^mtt^ 1 1 4 5^UT1^« 

[0 0 3 3] JIJLT, SE&3 5 0H ±5EbfcJ:5JC, 
3t>lS2 1 4iF5'fAI C 1 2 2©ti3?J®iA>7 p 

twra^fi^fflasss o o©jt=ns]Stci5^Tm^.wtcs 

8W*fc©T*0, ^SfflKte. fiSta««M3 5 2 tS 
9§3I®B£3 5 4 twaSKA^meK^nfc'bOTfeS. 

<£Stfi3imi8S 3 5 2 fit. SBJ^mi^3 5 4«k 

omasum ^PAjaaf) ^eftsiti 

3891***3 5 4 -fe^*>httffi 
3 14tl^-OilIA^S5. fittifrVttft 
3 5 2*5,fctfii9J3l®lg3 5 4©il*H S4lr^$tl 

fcfc*u ->-;H*i i o*5isiisn5®«T'e. 02* 
$n-rtt, sw^«K3 5 4<Dfr&mmftz>o -r&fc 

*>, ffijgftigttffil 3 5 2H ~s-)VM \ 1 OKfett^* 

fciS. B2K*k>T»tttttf 1 14©g(l t&38©<E 
£Ji. &RJ:D , ba>&9**<l/T - *0» Z.<DTcV>. -> 
-;M*i i o i<l;£ttiS:tte*T.fc<fc-5i;:Ji,*. 
*bk»4. 0 3ic^^n?>«k5»c, ->-;u#i i 

[0 0 3 4] <F7^A1 C©^&bI*£. FPCliO 
S^fiMtOittfl^tt^T, «S£<IJ©S«3 0 00^, 
F5-fAIC1 2 2. 1 2 4A^g$n^IS^ FP 

cssi 5 o*«»^an*fa«oifi«»wOv»Tiawr 

HdT, 0 5 (a) tt, K5-fAl 2 2 43«ktfFP 

*<&K:LTjjVrWffiHT*D. *fc. H5 (b) IS. K 

2 4^S&3n^©fiftl:^^t, 
ti>Cl/T*t»rffiiT»5. 0611 £©5 

H7-fA'I C 1 2 2©^g®*£K:i3tt5iSi&<D$fi£ 

SBtfel). ftfc. ±SBb^:«k5C, ag<M©S«3 0 
OKU t^^>httI3 1 4©I37J\ E&3 5 0. 3 

6 043«fci;3 7 o#tttt&nsa». -:tit f^a 

I C 1 2 2»CHBT-5K^3 5 0, 3 6 0 SPJCi^T 

[0 0 3 5] *1\ .H5-T AI C 1 2 2 ££5=1^ ><t 
^|£:3*>mffi2 1 4*T^$g-r-5^*©IS^3 5 0 

±5Ebfc«kpic, (Sfifii«ttiS3 5 2tmwmmm 
3 5 4 t<Dffimmfrt>uzi)^ 06»c^$n?>ct5{-^ 



k^a i c i 2 2a<fig$fi5®irm. ffi&ivgm 

^3 5 2d^lt^>n-rn. Si#ti3 5 4©*i:fto 
Tl^S. iMM-ntf, «gtt*«lS3 5 2tt, FMA 
I C 1 2 2 £©&£BB#£i8W-TJ&j£$nT^-5. 
[0 0 3 6] Sfc, FPClfil5 0*^iiSSn^ 
H^-fAI C 1 2 2£-ett£-f£fc&£>6Bgl3 
6 011 BH^3 5 0tH«tC, ®filn«*ffi3 6 2 
B^ill3 6 4 tcDltlf K^Sft-S&CDT&S. ^©? 
®eta«mK3 6 2H EH3 5 OKfcttSffiffiffi 
io 31*8*3 5 2£H^-©W*B*>£fc9, S^St 
B£3 6 4H, -t^/>h«ffi3 1 4 ^S^ttSl 3 5 4 
iH'-©**lia»&&:&. C^T. <££ivg«18i3 6 2 
*3«fct/g^^*M3 6 4©M*tt, 0 4 ©JgfliH^t?* 

■5. fcfc'U IE«I3 6 0©?^ K5^AIC12 2i< 

^g$n-s®^, *5ck^ Fpcasi 5 otm-Sisn 

5i«Tlt 05 (a) i5,i:I/0 6 K*$n5«fc Steffi 

g^mi«3 6 2^^?.n-r»r, sw»«K3 6 4© 

»fcttoTfr>«. ftftntf. KS*tt3S«Bt3 6 2«, 
20 H7-f A I C 1 2 2 £©&£gB#i5«ktfFPCa«l 5 

[0 0 3 7] £©<fc3&6Ei&t3 5 (K 3 6 0KMUT. 
AI C12 2I1 ^JAB*0<t5l^tCOGi 
gsns. *f , IMitt© K 7^f /U C 1 2 2 O- 

cts^§ffistr«, (Au) t2.£ftt>n.z>n>7 

129 a, 1 2 9 b^feffl^K^fiEL-T^. *b 
T. 05lc^Sn-5±TH^^2*S*<!:LT, f§ 1 
S^iffl©StR3 OOCi&oth'^mC 1 2 2#2l& 
so $n^^^ffl«ct*. X#*->«©&»#1 3 0K3I«£ 
1 3 4 £i9-(C#«£ h^©S^«*l^ 

C 1 2 2 tS«3 0 0 £T?»#ttii*HIS«»U 13 
(C, H7-f A*I C 1 2 2«r, ti.Wfr*bVTz'&\Z. SSS 

^««H^^bTS«3 o o \ztas. • inSi-rs. 

[0 0 3 8] cniCkD, KMAl C 1 2 2©5%. 
a ; &>m#S^S&T'5>tii^iJA>7 p l 2 9 aH iH^3 

5 o zmf&tzmwmnm: 3 5 4 c, f p ca« 

1 5 0^e.©ffi^SrA*-r^A*{B!lA>y 1 2 9 bit 

40 e«3 6ot«*-raa^»««3 6 4K« ^n^n. 

13 0 *©»«te&^ 1 3 4 Sr^-LTtt^WlC^ 

A I C 1 2 2©«ffiJBfiK®*, Jfc-hfiZ 
frb « «r ^ it lt# 2: S - £ * * • 

[0 0 3 9] fcfc, H5-f A I C 1 2 2 tCH 

aT-5§2^3 5 0, 3 6 OS:0\IICt-pTSiWL^*^ F 

Pdfii 5 oa^m^n^mm^^v^ ai c 

1 2 4*T«Sg-r-5^ft©E^3 7 OCOO^Tfe, 04 
©iS3III^t3«J:l/0 5 (b) lC^$n?>«i:5tC, ES93 

so 6 o tmmumtfittivT^z. ?n.*>*>* e^3 7 o 
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15 . 

i*. 6 o tmm\z. esin^mK3 7 2 

<£gta3ISBl3 7 2»i, IBH3 5 0, 3 6 0 IdfcttSg 
gjn3im^3 5 2. 3 6 2 ti^-OgliJf^'bfrO, * 
fc, g«««H3 7 4«, t^/>ht®3 14^SW 
agm^3 5 4, 3 6 4 £|^-<Z>ig*Jifr'bft5. 
•C. gfiet««M3 7 2*5«kt^S^««K3 7 4 0Sf 
tt. 04©}SMi??#T^SnsJ:3^a^lCB§|^-^« 

h*7-f A* I C 1 2 4#!6gE£n5@*£> *5<klX, F io 
PCltS15 0m$n^i«ETH 0 5 (a) OlS 
3Kft*t*5«fctf05 (b) tC^SnScfc^lC&JifcvgttBI 
3 7 2*^tt?>n-r«C. 39J3MMR3 7 4®*t^T 

swrntf. s»tt^ti3 7 2«. k^/ii 

C 1 2 4 tO^SBttScfctf F P Clfi 15 0 tO&£ 

[0 0 4 0] ^l/T. ZL(D£5?3.-ty*> httfil3 1 
4. BM3 7 0K*#bT, H7^A*IC124I1 h*7 

-f ;n c i 2 2 tmm\z. gx&mnmzftvxmffiz 

n^C-hUft-S. K8I3 6 0. 3 7 01CMUT, 20 

FPCllfil5 0^t5i^l:t). H*fc»#tt* . 

m^^fflv^n-s. rntcto, fpcs«i 5 ok* 

HT, tf'MS K©«fc5&g*J 1 5 2tC^Snfe.BS® 
15 411 IBS 3 6 0 Zffif&-t2>mWmnm 3 6 4,i3 

cttf. e^3 7 ozmm?zmwmnm3 7 4i;«u 
*-n^n&3t i 4 o tpomn&ni- 1 4 4 s^Ltt 

Sffi3 0 O©§3it:/a-fcXlCO^T0 7£#HaLTtft9f 30 

-r-5. &*s, -ty^>hms3 i 4tg2^3 

iLh, 0711 0 2 43«fctf0 5 t±THf* 5 Il^ttft 

[0 0 4 2] 07 (a) \Z7F.t£o\Z. S«3 0 

OOrtffi^ffiK, I TOteiifDmWtiL&G-? 

»J>^«i:lC e tOiSaLT, fi!gMI13 5 2'4f 

err -5. s^x. |b|0 (b) ictst <t 3 «c, «■ 

13 5 2'*, 7^hUVi'77-fS«i5±^I^f> 
0/^-^>^LT, ffi«g 3 5 0 £8U£-f 5 
<gjgln3ltt& 3 5 2 OS*. gEH 3 6 0. 3 7 0 
T •2><£fita««K 3 6 2, 3 7 2 SMtS. 
[0 0 4 3] £tc, |3H (c) IC«TJ:5IC, I TOf 

-x-r >^i£fc££ffl^Tj&l8i-t-5. E0 
(d) IC^T.t'SJC:, gTOfI3 14'S. 7*HJ 
V ^ v 7 << %m J; tfx y > ^StfH K <fc 0 yx ^ - - > 
i/LT, t^>MI3 1 4 £, 1E&3 5 0O?*>, so 



75 

SW*mK3 5 4iSMt5. COS, ESS3 6 0, 
3 7 0&«lj£-f3S91«ttlt3 6 2. 3 7 2 fcHRHC^ 

atta^-WMUfcai &j£lt, 1^0 (d> iz*?* 

PIC, IS|S]IS3 0 8£JgfiTr5. COg. §SSW3 

0 s\zy\i>ifmm^m-r. 

[0 0 4 4] J^T. «®{HO««2 0 0 "fe 
X»CO^T0 8*<tI/0 9 £:#H8LTSi91T5. 
0 8 (a) IC^-r^^lC, Sffi2 0 0Ort®±ffifC, * 
^07*hl/^Xh*i* • ^-9tT«ilB2 0 
3-'&Wf$.?Z. *fj|BJi2 0 3".IC»U ^3fW 

irr*. dnict 0, [r!0 (b) izmt&oiz* ->— ^ 

$nt. #&<D3£@2 0 3 ad^fiE$n*CtJC75:S. 
75:*, I©^g2 0 3 all #vS©7*hUvXh* 

[0 0 4 5] #tC, R0 (c) {C^1-«t-5tC ^g2 0 
3a«3JafcSfi2 0 0S, 7 * M'S?^ h Oj»* 

2 0 3 a«Dc^bb, ft®fttfivt> i 3nz>. c:ntc<tt), 
n*. ^t*, »a«8ii2 o 3tc*J6^nsma#ttfr 
®2 0 3 ao^, Ky?*j6«ajean*. 

[0 0 4 6] 1^0 (d) ®^ 

^7^5-^^1^12 0 4'^ 7./1>y3"J> 
4?&£<C<l:Dj£K-rs. i^^T, 1^0 (e) »C^-f<fc5 
tr, 5MI2 04'4, 7* h'J V^77^a^*3J:tX 

4&Mf$.~tZ>. Z\<Drt5>——>>?<Dmz. gBPgS2 0 9 

hm^\zm^r^. 

[0 0 4 7] m^X. R (#) » G (») , B (») O 

fuv^77^ affiitfiy ?->>7%mzm ^xr\t> 

-->i/L-T, lfe^CD^^-^^^^^^-r?). 

0 2 feO* 7 — 7 4 \Z-O^XhW\^W^—->if 
K«k cntCiO, 0 9 (f) 

IC, $Pg&2 0 9^M3nfc5W12 0 90±»C. 

r, g, Bo#eic^-n-?nM^L^*7-7^;i/^2 

05R.205G, 20 5B«SSn5. 1^10 

(g) i^-rct^ic. 7^'j;muB#o»K»»*** 

h) 2 0 7£J£firr-5. u0?fiftI2 0 7ICt3UT 
«, *7-7^;PiS' 2 0 5R, 2 0 5G, 2 0 5 B^>, 
SW^2 0 4&<!:®&S8£85 Jcofc, ->-;H* 

1 1 0tfBi&2n%famzfrfr<bl2.^&o\ZMl&tZ>. 
[0 0 4 8] ¥S*bK2 0 7^IfiJSnfeI 
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fi2 0 0©rt®£BtC. I TO^OSWSliS. 7^t\ 

ms2 1 4ZMf&-?z> mm (h> #aa) . ttx. m 

0 (i) lcjjvr.fc?lc. EfrK2 0 8£J£fi£-t&. £© 

[0 0 4 9] ^©gjfiyD-feTUCOl^TteB^Sr^BS 
S2(6]K2 0 8»C7k*>yjaS^SSb^W®ffllI© 
HS2 0 0i, l3tt£EfflRR3 0 8lC7k'>^S<£SS 
Lfcf!?IS<SSl©S«3 0 0 ££, ilttSf H4» 
;M*1 1 OK^OIiS 9 

jl^icifimK&icLT, ->-;M*i i o©H8PSfl#t;:S[ 
n 1 6 o £igT-r-5. -tux. stJUcK-rct-e, 
;n*rtfc«a i 6 o zmm2-&tz'&> mmmnffltt*& 

lt#l 1 2TflltT -5. ±J£LfcJt5k:, h'7 

^AIC1 2 2, 1 2 4*<tZ/FPCSSl 5 0^ii 
01IC^$tl^>J:p7S^S/^;H 0 0 t 

[0 0 5 0] <aE^»f^*>*fc. C ©«fc 5 fcfciSK* 

•f , ±5$ bfc H5-f/'!IC12 2ll a ^ 2 14 

^Win-r^-Tj, H5-f A* IC124I1 §&ttEE#EP 
tPSnfcn ; E>il®2 l 4tc&Bt"£1*:/ili^ifi : 7>© 

h«@3 i 4 *^ux*n*n«ier*. cob. 3^ 

>m<12 1 4i5cktf-fc;7"*>h«ffi3 1 4iT*H]iP^n 

[0 0 5 1] lit, 0 2t;:*JHT, RSJffi^feO^Jt 
tt. (SftS 1 3 1 *S ±tfffiffl«« 1 3 3 it, 

■fe^>HSS3 1 4— i&Hl 6 0— 3^>tl;2 1 4 
-•J&5 — 7*JW2 0 5i:t>PiSK<£^LTRWBS2 0 

IfcAtoT, KJWSK&t^TH n^E>ttffi2 14t-fe 
^*>hf|S3 1 4tO|BlKH]lDSnfc«EEa»CJ:t)« 
SI 6 OCEfltttttfSMbTfcJlilCJloT. #-#©5 
RWK2 0 4C*5K»a. «3tt«l 3 1 

[0 0 5 2] -7j> M2 0 0 ©If IICftiT^n^ 

J£«l 2 1 *J .ktfftfflMtK 12 3 £31* itT, Br*© 
«3ttttffifc&0. £6£> tfBfi!lS«2 0 0-MPS52 

0 9-»#7 — -?<<)V9 2 0 5— n ; &>IIS2 1 4-MH 

1 6 0--fei/^>h€ffi3 1 4-gg<!IS«3 0 0-+® 

3 1 t«ri5Stt*^bT»*«Ka»-r*. ufc 



A^L 3ifi$!iC£t>T%. 3t>tg2 1 4 t-fc^* 

6 0©Efatt® C£l;:«fco T. SPSB2 0 9 
£j§®Lfc7t©5^, m%Wi \ 3 1 <&a31UT««l«JtC 
SS?#»-«K5*l*3 l £©SA t . ■*:/H**K:lHflS*l* 
Z\£\ZttZ. 

[0 0 5 3] Z\<D&o\Z< ^JgJg&ICfc&i&Jl^g 

io j£g!.J:&5©T, ^Tft©U©g^t>' 5 Jtg£&-5. — 
73. E8S3 5 0, 3 6 0, 3 7 011 -€-n-?nSW»« 
§3 54. 364, 374 t, -£n<fc 0 *>&Jgta©3im 
■ !&»&fc*ft«lft*««13 5 2, 3 6 2, 3 7 2tfn 

•en«Jisnfe«ifiKi^oT^*©-e, 3q*«r®j<i 

T, «IS8Mb*«BI&*aTH*. 4*K> FPCSS150 
3>6 C 1 2 2 0A*W07*CI4*tOE 

^3 6 01:11 3 ; E>Sf5«»t5l ! 7'fAIC12 

2©sag7-f >**&sn-5©T, tbttfltnc^WEEA^ia 

20 $n, Lfrfc, *-<E>EflUEW2. SB$I3 7 0 tifcUELT 
£©fc*, E83 6 0dnft&&ir?&«£. ttffiP$ 

LT, *JMU»fti:j3tt*EJt3 6 OTIt «Sfc«tO 

estH^^s^nxi/^©-!?, ttmi$T©^a<4>&< 

[0 0 5 4] *^J£^S8fCi3l>T. WBfi>J©S« 

2 o oicistt^n-5 3^:>ms2 1 4H. siatt&^i 

1 4iiJ:tfESl3 5 0£fl-L-T, fB^ffliJ©StS 3 0 0 \Z 
Hg£tt/th*7-fA* I C 1 2 2©ffi7J<ltC^gt$nTVi 
so -5. £©*:«>, A7->7"VhU^^I 
TaftftTCfc****)*"*'. FPCM15 0t(D^)i 
I©l®0rT^T^2>. Z<Dfzit>. HS!S©ffi5Bfb 

[0 0 5 5] 1H^3 5 0©f>^, ->-JHJl.l 0 

2*tHgSn-5fS^T«, fi«fi[i»«il3 5 23&«»lt6 
nfC. i91*ti3 5 40*tft9Tlf>S. E 
§3 6 0©^^. K7-fAIC12 2^«Sn6* 
«, *3«fctf, FPCSfil5 0)5ii^n5fi«ttt. 
40 {gJSjnWmH 3 6 2 tfWiV enTfC. S^^ttK 3 6 4 
©*t^oT*30, EH3 7 0©P%, K5-f 

A*IC124m^n5®«. ^J:^, FPC1S1 
5 0*^^$n?)®«T«, ®Stri^ttK3 7 2A<|gtt 

e>n-f»i, sw^«^3 7 4©*t^t3T^s. 

[0056] v-;P«l 1 0{CSA$n^^« 

tt^l l4^. gf«1 3 0. 1 4 0K#«$n53l 
Iltt^l 3 4, 14 411 7"7^'^§ffl*ii 
ttia^©SffiJC, & (Au) ^^©^S^SSL^:*)©"^ 

c©SES^JSt©sstt«, <sfiet^«is«to 
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«H3±W&5£Ig-$>. H5-f ai CCD^SIS. FPC 
[0 0 5 7] $J&(DjfflB§rt;<DfL67!>^WAtf, 5 

««tUTfflV»"TK. -fc^*>h«®3 UtBUIT 

2 1 4tltfflUTV>5CT?j&5. 
[0 0 5 8] <fcJH>±iSLfciB 1 HlfiHH8Ttt, 3^ 
>9S.2 1 4SH5^f A I C 1 2 2KJ;0, £fc, -fed/ 

pi>hms3 i 4*F9-rv*i c i 2 4icio, 

WAtf, s i o tc^sn-5«t^lc, m%%i3-y~7<kt' 

SSHTtt, «Bfi>J©*«2 0 0 JC, 3t>112 1 4 

*fin*»e>, t^^<od ; e>«@2 i 4^fi&^fio^e>» * 
n^ftsifnasnTF^-f/ti c i 2 eicttttsnxv* 

Mm C 1 2 61*, SBl|M6»*fc4stt* 
C I 2 2, 12'441ff^ftl/ftt>Of*0. ^©fc 
t^>h«13 14%SSiSnXM. -tux, 
FPCSS15 0I1 fl-g|Me]8& (0*#B8) *»6F9-f 
A I C 1 2 6£fcjp-f 5*:fecD{l^£. &8I3 6 0 
(3 7 0) Sr/fLTWfS ^tK&S. fcfc, 010 

^i^&^otsnn >m®2 1 4£K-<si 

[0 0 5 9] 01 1 \Z7jk2n%£o\Z, F7-TA* 

I C£«£HAWH 0 OKH&L&I^-Y 

{*, F 7-f A* I C 1 2 6 it? 'J y^ff ^©SifiKck 
0FPCSS1 5 OtCH^SnXViS. fcfc, TAB 
(Tape Automated Bonding) 8*fi£JiH>T, F7-YAI 
C 1 2 6 &-e©-f >t-U-HT-S>r-f >yT?>— 
?8SA*;n 0 oifitt-OT^-U-FTateT 



i0 

< ft -5 Cont. FPClfil50i 

fc^Tl*. <5&ia3f«Bl3 5 2. 3 6 2, 3 7 25, S§ 
§Eg®l&3 5 4, 3 6 4, 3 7 4 <D-£ft-6ftTJi <h b 

-r. 01 2IZ*$nSJ:^IC, jS9m«BI3 5 4£®g 
tt«m^3 5 2®TB«!:UTM#*aS-r^^tbT 

[0 0 6 0] <fc*.T, £l£g2fi&ffiC&-3Tl&. *-T 

•Ji^ffltUfca 1 . IJ-^IB* (SfcJM^) «KTFD 
(Thin Film Diode : «W^-f *-F) J*f fciftttT, 

^ne.ic^oigWj-r^ei^tbTfes^. mtf, tf 

f*, 01 3l£^3ft5.J:5&*Sj&<t)ft3. -fftfc>"£, -fc 

^>>bmffi3 1 4Of^to01C, ^^©S^«S3 3 
4#v h 'J ^X^lC^ISSH^J-r £<!:<»: t>K, 1 *0#©B 
ifg3 3 4 0§*^ l*0r-^3 1 4 
20 fnTFDif 3 2 0£^LT&ig^nfc1gJ5£<2:fc£. 

TFDif 3 2 011 iS3 0 0ffl«*6» 
T, Il(OiII3 2 2/d©3Sl©&JgJBl3 2 2£B§ 
»(tbT&5i&&§igl3 2 4/«2©^If3 2 6t* 

oTlMWBtfr*. CcD^> «®ffiiJ<Z>Sfi 2 0 0 

tC^fiE$n-5n^E>ttffi2 1 4©S*li. Vh'J?^ 
icK^J-r^iS^ttffiS 3 4<D&?7\Z%i^Ttt\fttZ> i && 
ttiZo Z.(D£ofimmzi$^T\t, 12^1326 
30 *, *M#ttfc:m**fi«tt*«fli3 5 2, 3 6 2, 3 
7 2 tl3-H-rjE5j£T£ ££a<T££CDT, ■?-©#, SS 
it ^ D -fc 7. ©ffij S: 0 5 H 1 3&«T €T S . 
[0061] $6>tC, 12 *lfi»JBTrtt, ¥251*51* 
^©^S«*SBt bfe^, MPgi52 0 9 ZmWflZ. 

■rS7P>F7'f F^KltTfeS^. ife, 
tt, =I^E>ttS2 1 4tSE^3 5 0 tO^SSr, ->-^ 
«1 1 0(C}gA$nfc»«tt^l 1 4lC«tO0^>mfi!c 

40 thtct^ =s-)VM\ i o(D^tcgij^taite>n^^« 

@2 1 4*5«tr;-ti/^>h*ffi3 1 4«, avwcffl^w 
^H^ic&-5fc*, mmm<Dm&3 o oira^>«ffiS: 

»fi£-rs-^, tfffifi!l©S«2 0 0tw-bi^^>httSS: 

&2 o o\zj&&2ntz-t>f*>hnMw* a^finwss 

3 0 0t^fiicSnfcg2*l3 5 0 t, ->-;U«110f»9© 

^mttft'f 1 1 4£:frLT&giSn£c:<i:i;:fc5. 
[0 0 6 2] <*2*!fi»tt>±»Ufc»l*«S»»^ 
so B, H^-fA'I.C 1 2 2, 1 2 4 £, ^(W©S« 3 0 
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6\zm&?Z>&l$.t\stztzS>>lZ. ES3 5 0, 3 6 0. 
3 7 0 IC3^Tt>. «£«?]©£« 3 0 0 IC^tt&nT^ 

[0 0 6 3] 01411 Sg2#H£Jg§i»C&-5?£il/'<*Jl' 

k, ^2Hi£^®fc«?>iSS/t^JH o ot4, Sgi*i6 

JCfttlCff«ttW*Jl'l 0 OTIi (JB1 
©g«) 3 0 0,k£9. ttS<Rlft<S£ <I62©£«) © 
2 0 0 i^iS. 

[0 0 6 4] mnctt. c<D«a^*;us:x*ifi]»r»o 

t*0 1 6 fcjSS'nfciiK. &?§HBI©gtR2 0 Ofc&o 
TW®fiiJ©S«3 0 0 t<D$ifaW\Zfc. a»0^^>« 
«2 143ft». X (ff) *l*]tcMffiLT^^^n-5-*> 20 
#®fiJ©at£3 0 0IC%T?TKftft££2 0 0 i©MlSl 
®tCl4. SS©t^>Hi3 14*5. Y ^[6J 
KBfcbTJB&SftT^*. Wffi{i!lCDa« 3 0 0 

. fc*oT«£«©X«2 0 0A^!gOffibfc2aKtt, 
3t>tl2 USBltSfcftOFM^I C 1 2 

2. -tif^yvnMz 1 4*MW*fc*©K 

«fcCpGfi[*lcJ;t)*8Sn. -®2ia©^ 

5. H7-fA'I C^V^l 2 4^SStl*«*©^« 
iCtt, FP.CM1 5 OiJHWSftTW*. 30 

[0 0 6 5] :iT. SB2H«#»Ki3^'r, 
St2 0 0K»J«3nfc3**««2 1 414. ->-jm* 

1 1 OClA^ntlfttfif 1 1 4S^UT, «®{B9 
©StR 3 0 0ld»iKSnfcE*3 5 o ©-sstc&^tsn 
TV>*. E»3"5 0©ffi*tt; KMAIC12 

2©a*fi9^>^«MStlT^S. fefc, FPCIS 

150 (©«£«#> *6H5^ICf9^12.2fl)' 
A*«^>^*T?tt. S«3 0 0 fc#j£SnfcE*3 6 

0KJ:03I*IeI£UT^5. «®ffliJ©S«3 0 0 

Al C 1 2 4©m*«A>^»tt*iT."CV>*. 
T. t^>Ml3 14(D3^, y-MHOOft 
C 1 2 4©di^ffllA>> r ©itfl5STJC 

T, EH 3 1 OtftoTHi (014. 01 6#JH) . 

FPCM150 (©&£SB#) *»6H5'f^I 
C^yfl 2 4©A*«^>y*Ttt, Sffi3 0 0K» . ' 

[0 0 6 6] <a^®^>^»c $2£ft&ffilcffiStt 

sk/^jv i o o ic^tt *as««©»«»-o«r»Tttwr so 



*. *r. «*«©»«2 0 0©BIIIC'3»r>T»Wr. 
5. 01 5*fc«01 6lC^$n*«t^»C, SS2 0 0 

anmz\t, &*s^«i 3 3&£vm9tmi 3 ia»aso 
-a. s«2oo©^®tc«. ito^c 

l^®tS^?>S;5a ; E>lffi2 1 4**X*(6] (01 

3 ; E>mffi2 1 4-^S«2 0 0 <03OBK.it. #U-f-3 H 
*§Sj&>e>fc5Elp]&2 0 8«Snt^5. Eft 
E2 0 8I1 »jj*»l**Xtt*BT**a»&. 
1 1 0©ffll«S»fi*tf*©rt«XttR»t&ftXl»£ 

[0 0 6 7] «tiT, »®fiO©S«3 0 OlCOUXBMI 
r*. Sffi3 0 0©fl-S5Kf4. &ffl^«l 2 3fc<kM 
#«1 2 ItfUOtttt&nS. Ifi3 0 0©rtl 

icte. fi«**T*«a»iiJi 3 o 3i«snt^ 

So r©«a«JMS3 0 3tt, ffl*iK*llK£WMR 
SL8iI!gJI2 0 3 fcH*fct>©X*D, -^©St* 
ffilStt. SWK3 0 4i>Wf&t<nT^Z. LfcA^T, 

ttawigji 303 oa«feK*bT. knr 3 o 4 ©s 
£«Bi3 0 4»c«k^TS»-r ; 5isic. jggicfaa 

m®3 1 4iz&ttz>&5\zw&m—m\zrt9— — 

TV»6. £©fc©. ffi»tt ; f*"fcf*>l*««3 1 4R 
±14. KJ#«3 0 4*^UT*«l*HC<^«l*i:tt- 

Si§StLTfc«tg-r-5fc«). RatSS3 0 4K14, ■€•© 
^^-->^©|RC, n???* hfc«t*3t&2iaS-& 
5fc«>©l»P8B3 0 9*t. *^I*lfi*fcO 2t3»J« 

ahtu* (01 7#fig) . 

[0 0 6 8] gt^T. SWK3 0 4©*®tCl4, 3*-> 
m®2 1 4tt^>hti3 1 4 
^Jt-UT, ^fiO*5-7-fM3 0 5R, m&<0*y 
-7-fM3 0 5G, Wfe©*7— 3 

0 5Bi'. 7.h 7'f7 , E?iJT^fi£3nT. R .(*) . G 

(*) . B (#) ©-9-yiS^©3<HTB§iE^^©lB 

6O3!J7-7-fM3 0 5R, 3 0 5 G. 3 0 5 BfC43 

*«igite>nT. •y-yii^ra©jgfe«:ESit'r j 5e*v 

[0 0 6 9] &fi©*5-7^M3 0 5R. 3 

0 5G. 3 0 5B4>igftK3 0 2©g®»Ct4, 

^•^iS3t^©iettS¥Jl<bUTli*. -€-UT. 

K3 0 7C*0¥SflsS*lfciBfc. I TOi|©gW^« 
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tt&frZl&Z-t? hn&3 1 4a<Y£|S] (01 5IC 
^ViT«ffi®SE*[6], 0 1 6 lC*3ViTliiffiffi£** 
[6]) lC^LT^ttlCffi&Jgfi£$nT^5. *-UT, -t 
^>>h«S3 1 4-We<tB£3 0 7(DS®lw«. #'J 
-f S H»*»6)i*ESlW3 0 8*<MSntl^. 
43, 0 8 4>, ^"COTB©¥S{t;^3 0 7 3F14, 

a^®^T«^FST$>-5^e>. ->-;Mai 1 o<z>m« 

[0 0 7 0] <->-;M*ifi&, K5-fA*I CCSSffi 
«, FPCS«cD^^ffl«cDjfi€l>±ieLfcJ:-5tC. fg 

2%ffi&mz&z>m&n*)\,\ o oic&^xtt, mi* 

3 0 0#W94MC4Hr9"«. Z\<Dfztf>. %2%W&W>Z 
%*Mr\*)V\ 00©3'6. JWfl l 0*«»J*S 

tt, 01 7C*Sn*J:3C. 3t>fI2 1 4i5J:tf 
t^>M13 1 4 ©iTHflWJS 1 (0 3 

*HD tJtttbT, SKfcLfcBMRifc*'. 017 

(z#|6]#2»£fcS) ©T, 04©JS3ltt« 
T. .KttKfc*. h*7-f A I C 1 2 2©§|g 

[0071] Lfc«ioT. &2nmjemz&\iz>&&3 

5 0, 3 6 0, 3 7 0 fcmyTT©*)*!*. f l^Ifl 

t^pg-Ti&sfr, WBffiJCifStt'bns©-?, &*fll 
iCjtASdiKl&S. -f&fo^, IE8I3 5 0. 3 6 0. 

3 7 0(t ^n^*n, $i$;HUBift£HiS£. ffijgfltg 

«0|352, 362, 372 1, t^>MS3 14 

t\5\-mfr*>ti.z>mwmm.m3 5 4, 3 6 4, 374^ 

£«HL*:&©T£>.5. fcfcU ^2|IJS^Sgir*3^ 
T, (SSta^ttK 3 5 2 . 3 6 2, 3 7 214. ±&Lfc 

«3tBi3 0 2tn-ii36»&*«sn*. -j-fcfes. ** 

T, 2gftBI3 0 2£, «gS^lI3 5 2, 3 6 2, 3 
7 2 -tdT^II, Z.<D£oU 
S«3 0 0©§Sjf ^P-feTJCO^T, tfBffi<Z)££3 0 
0 £ +-L->»Clttaj-r * d £ tc-rs. 
[0 0 7 2] <SiS7D'fe;*>R9i©fffiJt» -tif*> 

hmm3 1 4 tE«3 5 o tfc'f'CMcL-c. ->-;u©# 
Ttft^-r-s^it-r-s. £-r. 019 (a) tc^-r-t^ 

K. SS3 0 0<D^B±®tC, ^^S®7;tM/^h 



• 0 UT«flgS 3 0 3" SrJgJ&T-S. *IC. 
8JBIII3 0 3"K**U ^0rWIC#gc<D?l£$:S3i-t«)7 

0 (b> »c^-r<t^ic, ->-;w#^ic*3^t. xifimtt 

3 a*^fi£Sn^)Clt»C^*. ftfc, ^©??@3 03 a 

£t * d t \Z «fc 0 JBffc b T t> & 
10 [0 0 7 3] 1^0 (c) KjR-i\fc3K, ^E3 0 

3 a^jgfiESn^Sfi3 0 OSr, 7*hP-^hOM 

jt&wra£frftnadi£*^5»si8iJi§Ji3 0 3tfM&z 
n-s. &*5, «a«siS3 0 3K#g><E>ft-5fta#i4K 
(sex. wna 3 0 3 " <Dtm a^^mmts.^) , ^ 

g3 0 3 a®M, Hy3^?#35£3n*>. 

[0 0 7 4] 2Z\Z. 1^0 (d) JC^fipJC, 
1>7^5Z'5Aft£©S«I3 0 4'^ 7>rW*U> 
jo ^«t<l:lCJ:0^K-r-5. ^^T, HB (e) tC*-T<fc-5 
tc, SS13 04'*, 7* HJ7^:7^i£fl545cktf 

4<£^-r?). Z\(Drt?——>ifCOmz, ^PSC3 0 9 

[0 0 7 5] i^V^T, R (m , G (^) , B (W) © 

^-rnfr\zm&2ntzm i §mz&i$.L?t&. 7* 

* -~>^L,T, lfe»©*7-7-c;U^S:^fi£-r2). <a 
©2fe©*7 — ^^^^ICOtiTfel^^/l^— — >^ 
30 lei DUETTS. dtUCkO, 020 (f) (C^-r«tp 
(C, HPgE3 0 9*^fi£StlfeRW^3 0 9<0±1C, 
R, G, BcD^feJC-en-^tl^bfe^^-^W^^S 
0 5R, 3 0 5G, 3 0 5 BjW&J&SnS £ £lC&5. 
[0 0 7 6] R0 (g) {r^"TJ:5tC. SS3 0 

0<Dl*3®^Blr, 1 TO^ifCSHJftSr^-r^^M^fc; 
tl^O^fiStaT'fe^^S (fllAtf^DA) ttK*j9 
U >^^i*»CJ;i?*WbT. efita^Mg 3 0 2 ' £j£ 
KTS. S^T, 1^0 (h) lC*-r<t-5»C, <gfiSx^@i 

13 0 2' Sr. -j* bvvtfyyj&m&zzf^v^y 

tCfe-z>T«. ^^3 0 2 5:fgfSb, Sfc, ->-;U^ 
K&oTte, IE^3 5 0 ^^-r-5fiSfii^«li3 5 2 
<D&*>, i2H3 1 0, 3 6 0, 3 7 0 $:«fi£T'5(SSS[ 
$113 1 2, 3 6 2, 3 7 2£«T5. 

[0 0 7 7] &\z, mm ( i ) IC^-fcfcpK:. 7f 

(*-/t3— h) 3 0 7S:^fiK-rS. 
{fc^3 0 7JCO^T«, *7-7<f^3 0 5R, 3 0 
5G, 3 0 5Bt. 5S13 0 4^i*©#gf SS^ J:^ 

so ir.. fro, ->-;m*i i OTS^fifisn-sm^^frfre)^ 



*SP3 2002-49054 (P2002-49054A) 



25 

[0 0 7 8] 021 ( j ) o \Z. ¥ 

m<m3 o 7*^B£$nfcs«3 o o<D^m±m\z. i 

0 (k) tr^TJ: 5 K, SS^««B3 1 4'£, 7* 

->^IT. -t^^>h«®3 1 4-*>, E&3 5 05:« 
fi£-r-5gW^m^3 5 4'OB». 12*13 6 0, 3 7 0* 
«J*-r*aW*«ll3 6 4, 3 7 4JMT5. ^-b 

T, [§]0 (1) IC*-r<t5JC, gEfaSI3 0 8£J&f£-r 

s^bhi6]K3 o s\zv\i>i/mm^mr, 
[0079] m&M\z&»z>m& 200 ©isjg^ 

D-fcyUCOHTte. 0*£«B§-f-5*<, ffiWCt&BJTS 

£, -rfcfr^, gill::, 1^2 0 0© 

rtSMffiJCl TOfc£©a9i**Ji«:JSRU B2IC. 
C©S^tI*/^-->^UT. at>H214 

0 s\zv\L>if^m^mt. t^5t)©T*i>. 

[0 0 8 0] £Wc:?V>T&. SH(6]K3 0 8 \Zy\f>if 

mm&faisrcftMmogfiLs o o <t, iwj^iicgai^^ 2 0 
8\z^\d>^mm^mLrzmmm<Dmw.2 0 0 « 

ttttEHf 1 1 4£iIWC#«$-&*:>'-;Ma 1 1 otc«t 

1 1 OOfUPgPfrlC&ill 6 0£rST-rS. ^UT, ^ 

SKgSPgC#££fj]:#l 1 2Ttlit-r5. 
±JgLfc,fc3{;:, H7^AIC 1 2 2, 12 4i3«fctfF 
P C1«1 5 O&H&fSC&T, I14l:^$n*J: 

[0081] ■%2mm&\z&tf%i&^mmz-z> 
*>«ktf&ffla«i 3 3£mz>z.t-e. rRfeoMfttrnt 

$£>{C. «^(II<DS®2 0 0-3 ; £>ttfii2 1 4 
-ifclll 6 0-t^>htl3 1 4-¥S<ffclgl3 0 7 
-*7-7^^^3 0 5«hV^iS8SS:^LTS»K3 0 

4ks«u cdTSStux, ^xizmtezmizmz. 

jSaSKfcHTAy^'f h (0**HS) ©Ml* 
ftte. ffilTfr&l 2 l£J;tf{4*BM«l 2 3 5I5ui 
T, BfJ6CD«3t«»t3ftO, Wffi<B«tf>StK3 0 

0-+WPSB3 0 9— *7-7^;U^3 0 5— ¥SfcK3 
0 7--fci/*>h«ffi3 14-«S1 6 0— Zi^ymfc 

2 1 4-+fg§?<B!l©gffi2 0 O-^dftSl 3 1 

*jtisTmmm\ztiiM-rz>o zwtztb, f&2nmmm-e 
mi^jfi^sii:ra*»c, Kmmiza^rh. mmm 
\za^Th. ^%m.i 3 1 zmmi,Tmi&tt)izm,&%\z 



S3 1 4 t<Dmz^Tmm^n^>mz^\zLtzi)^ 
[0 0 8 2] z<D&?j3.m2mm&mz&nif. sgi* 

So %z2nmMm-c\i. m^m^^zan^m 

^3 5 0. 3 6 0, 3 7 0lt fn^n2Kiti3 5 
4, 3 6 4. 3 7 4<h, X3ftR 3 0 2 £ ^-JKDJgfttt 
io &JSJI^'=>£5e!giii3$ttll3 5 2. 3 6 2. 3 7 2 t 

*^Tfig0UW«R3 1 2iaiStlT^©-C. fiS 

tt^s^nx^-s. l*^. ine©<sstf[^tt^3 

12, 352, 362, 3 7 2lt U"7*IiB±©Ifi 
B&Jk^SHtSiBJfe"*" S^7tM3 0 2 £R-<Dj&7iett&Jg 

[0 0 8 3] f 2^»ITI1 5MK3 0 9© 

t^>Mi3 1 4 tW&m-WftttlZ&O 

*>htt®3 1 4H±jM, £«BI3 0 4£?>LTg»Sg 

ISTtt, tfEfi!l©S«3 0 OICj£/&£nfc-fc:J/*>h« 
@3 14©?^, ->-MllflfflM*^H7^I 
30 C 1 2 4«tli7jfi!lA*>y©Bmr*T?tcMSSP^<DTBfC 

«, {&etn:**K3 i 2dt^$nr, (KHMtrttM 

I^jW ffl®$tlfciH^3 1 0tS7tl^©T, 

[0 0 8 4] <^ffl>±^Lfe^2HJiS^T-«. Sf£l 

^Sn-5«t^»r, h*7< A I C 1 2 2. 1 2 4Srl^-y 
^tU/tK^'fA'I C 1 2 6»CJ:oT, 3 : E>fi2 1 
4:fc<fctf-fc^;*>hffiffi3 1 4 Sr-?-n^niKl!j-r?><ifi£ 

40 0tC^gb£l>T, 7U7^7^a«*TABSHSfe 
£CJ:QFPC££1 5 OlC^gLTfefi^. ^i5, 0 
2 311 l^v^bbfch'^-fAI C 1 2 6SrFPCS 
il50 tC*gtfc^J^^-r^ffi0T*S. 

[0085] se>ic, ^2mmmmT\t. *aia*K» 

S^^sa^SKtU^^ MPgS3 0 9 ^StfTJc. 
^^C-SSItStLTfefi^. swst-r -5 A* 

«, 3 ; 6>€ffi2 1 4tS2iH3 5 Oi©«I^ i/—)V 

so «n oicigAsnfc^mtte^i 1 4ic«to0s^B!t 
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tiMmz&ztztb. m.mm<om&2 o o»c-fey*>h« 

&£J£J&-r «ffl{U©SS3 0 0 l:3t>115: 

£2 0 OlC^J&Stlfc-fcy^hm®^ *K<U<Z>S« 
3 0 0 JC^j££ft/'cB2£l3 5 Oi, ->-Ml lOW® 
1 1 4S:^LTg^$nSClt(C^S. < fc> 

k, -v-jwm (.^rdtmm) mzTFDm^zmiT. 
[0086] <^-©te>&*3> ^immmm^m^mm 

W&T\$. SSiLTTNS^ffl^fc^ BTN (Bi-S 
table Twisted Nematic) M ■ temmmfcizV** Ute 

»lt, mnftTZWiiiiftTtw-ffiz&mziZtzGH 
mm \z timaft? t>m&& iz n Ltii^isi ksew 

fi£<hLTfc&<^. co«t3tC. *^bjt«, %a-t>Glftl 

^ictLT, m4<Db<D\zmm?2>z:ttf'vim-x?$>2>o 

[0 0 8 7] <«T«S>^tC, ±5ELfcjS B B s *^M 
[0 0 8 8] <-£©l : ^A-f ;nsa>tfa.— 

110011 Hi 10 2 £**.fc*<MB 110 

4t, M«^a-7 h 1 1 0 6i*f>«JtlTH 

•s. cojK^s^a-^ Mioeit mzi&^rzi&ik 

[0 0 8 9] <f©2 : »**B>*K. *A*wS« 

£&V>T. SS^flJS 1 2 0 0 te, ?g&©}gf£# : ?>l 2 
0 2 0>Btt>. SISP 1 2 0 4, SitSO 1 2 0 6 ttb 



(15) 

:«^JH0 0©«li:fc, mmtezfeft* 

[0 0 9 0] <*-©3 :f^vi'Jl'^l'*^5>S5 
frjJtf'lZ^TWiWTZ. i2 6ll ilCDx-* v f :5'.>^ 
10 y\t, &W-&<Oftmz&r>X7 << )Vj±*m : ?t'rz><»\zM 
u r-f^mfw^7i 3 0 0H &^#<Dytm 

$CCD (Charge Coupled Device) ttiznm&m^iz 

T. T4 3 J9fr*?-)V1l*5 1 3 0 0K*ttS$r— * 1 
3 0 2©W®lCte. ±j$Lfc* B i/t*JH 0 Odtgtt'a 

3 0 2C9h([bHB!| (BJlCfc^TteKgHBD \Z\t. 
20 X^CCD6t* A,£gfta - y h 1 3 0 4 £ 

[0 0 9 1] ££T, JUMWKA/'**'!' 1 0 OKS* 
2nfz&?3-#m$:&WVT. vt7^^>1 3 0 6* 

SSSffil 3 0 8©*^: UlCfeii • - 
fflr-<y^;W?M^7 l 3 0 OtC&oTH y-7> 
1 3 0 2(DMm\Z. t'x^ffi^m^^l 312i, X 
— ^iifflfflOAffi^^ 13 14 ttfgattSftTl^*. 

30 f 131 2IC«xb'k* ; E-^ 14 3 0A*. *fc> ^#CD 

f-^Mffl©Affi*ifi 3 i 4ic«^-v^-;un> 
hTo;-^ 1 44 0*5, ^tiZft&wizfoCTmnzn 
z>. seic m^©jaf^ic<fcoT, tHi?ss«i 3 0 8© 

^t'JCMStlfciSSif^, rl/K-^ 1 4 3 0 

/t— y±;i'n>tfi-^ 1 4 4 oicm^^nseifiE 

[0 0 9 2] £43, IfiStl/TIl 0 2 4O/1-V 
^-;U3>tfa-^-^, 0 2 5©8S^«!S. 02 6©r^ 

40 7^f>^S, €z5'I»kTtf-7'l/3-y, * 

oss8*, ^ y ?K*)\>z®xizmm&tziiifimtf e.n 

5g L SB ^ilffl © itS 5 * T =b V». 
[0 0 9 3] 
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ej 

[0ffi©fS*ftt»9i] 

tan ^m<D^\mmmm\z^mFBSi^&m^ 

[0 2] H«flA*;i>fcX#fifcttWLfc.*£©»)« 
£*-fgB#Brii0T<&<5. 
[0 3 ] |SI?K^^;UtC43^?)i®^(D^*«J:^->- 

[04] 0 3K:fctt-5A-A'ggCDBrH0-e&5. 

[05] (a) , (b) «. ^■n-e*m^fss^^>'nc 

*3tf<5 K5-f A* I C<DHg^jfi«<£*-rgP»»iffi0T 

[0 6] IH^A^^cDttffiMroStStfe^Th'^-r 
A I C©Hgfii«ja&£^"fSB#¥®0T&-5. 
[0 7] isi^FB/i^JKcisit^S^fiilStSoiajS^o 

[0 8] Rj«S^^;Hx*3lt^WSfi'JSt5<DSS3S^P 

■b7.^^-r0T*s. 

[0 9] K^ B B B M^;PfC*3tt^*Sffl'J»t5©S>jgyP 
[010] i^&,f H A*;u©^m^-r#4*fi0T& 

[011] mm^ B /^)v<Dm(D^mm^^-rmmm-^ 

[012] |SIiS B |/1^;KD$e.tCgiJ<D^^JS:^-rgf 
[013] 

[014] *fW©JS2£M»»lC«Stt»»S£« 

[0i5] rafSft/t^sx^rianciaoTjRWUfc*' 

[016] B«a/t*;P«:Y*|p]li»oT«6Wl/fc» 
[017] nKBrt:M'lC&t?«WR®ffJ&&'J:Cfe' 

[018] HnUI/Wl'fcfc^T, 1 C(D* 

SSS«ifi^*^-rgB»»r®0Tfe*. 
[019] H«a/x*;wk:fi^*«ffi«*«©»jfi^' 

□ -fc7.S:;jVt0T$>5. 

[020] ra*ft/t*;Hc4Jtt4lf BSWXSoajfi^ 



(16) 

30 

[02 1] B«a^^JHc*»t*#iB«a«©HJty 
D-t7.S:^ - r0T$>S. 

[022] mms,rt*Ji<D&i&m&7F-rsm®-eto 

[023] B*aA*;UO»J©«»«t*-r»«HT 

[024] itiK«tticfli«tta^^«x^ Lfcm^ 

io «0T&£o 

[025] 3ftlK»>.lCff««||/t^«Xffl U^ttT 

[026] *««JBlC«*«fl/^*;WfeiBffl Lfc«^ 

[#^<DtK9». 
i o o • • ■ 

1 1 0 • • • is —Mi 
1 1 2 • • • »jk» 

20 ii4" (*a«) 

1 2 2, 1 24, 1 2 6 • H^f A* I C 
12 9a, 129b- • • n>Zf 
1 3 0. 1 4 0 " • »m« 
1 3 4, 1 4 4- • • SlttttEfc? 
1 5 0 • • • FPCSS 

1 6 o - • • m&k 

2 0 0 • • • »« (56 1 ©£«) 

203, 3 0 3- • • m%L®mm 

2 0 4, 3 0 4 • • • RtttH 
so 2 0 5R, 2 0 5G, 2 0 5 B, 3 0 5R, 3 0 5 G, 

3 0 5B • ■ • ftv — y-ov? 
2 0 8, 3 0 8 • • • BEftK 

2 0 9, 3 0 9 • • • HDtt 
2 1 4 • • • u^yw& 

3 0 0« • - Sffi (S2 (OmtiL) 
3 1 4 • • • -t^^>httffi 
3 50, 360, 370 - • • 
352, 3 6 2, 372 - • • <£ffi}ft3lttK 
354,364, 3 7 4 • jg93*SK 

40 1 1 0 0 - • • /X— Vjr)ln>\:zx. — 5 
1 2 0 0- • • SS^fiElS 
1 3 0 0 - • • is?)V7,3 L )l'% * 7 
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[02 6] 




7 n>hi—*J 

(51) Int. CI. ^ i^SUIS^ F I f-n-y (##) 

G09F 9/30 3 3 8 G 0 9 F 9/30 3 3 8 

3 4 3 3 4 3 Z 

F*-«M##) 2H091 FA14Y FA34Y GA02 GA11 
GA13 HA10 
2H092 GA38 GA39 GA45 GA48 GA60 
HA03 HA06 JB21 JB54 KB04 
NA28 

5C094 AA31 BA03 BA43 CA19 EA04 

EA05 EA07 JA05 
5G435 AA17 BB12 BB15 CC09 EE40 

EE47 HH12 HH15 KK05 KK09 

KK10 ^ 



